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Jennifer:


Attached are the CPG's responses to the EPA's September 2016 comments on the Remedial
Alternative Screening and Remedial Alternative Evaluation technical memoranda.  The CPG's
response includes:


Introductory Discussion
CPG's General responses to a number of overarching issues
CPG's Responses to EPA's general comments
CPG's Responses to EPA's specific comments
April 2015 17-mi FS Appendices E, G, H and I which are provided to support and address a
number of EPA comments   


The CPG looks forward to discussing and resolving the technical memoranda comments and
responses with EPA at the earliest opportunity.


Please contact Bill Potter or me with any questions or comments.


Thank you.


R/
Rob


Robert Law, Ph.D.
de maximis, inc.
rlaw@demaximis.com
Voice: 908-735-9315
Fax: 908-735-2132
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This appendix presents a summary of the design assumptions and construction quantities that describe the active alternatives presented in the Lower Passaic River (LPR) feasibility study.  Design assumptions and construction quantities are presented for the three active remedial alternatives, representing a range of removal volumes, risk reduction, and remedial time frames:



Alternative 2:  Targeted dredge and cap, monitored natural recovery (MNR), and adaptive management (river mile [RM] 0 to 17.4)



Alternative 3:  Dredge and cap for RM 0 to 8.3, including restoration of the navigation channel from RM 0 to 2.2 (U.S. Environmental Protection Agency focused feasibility study [FFS] Alternative 3 [LBG 2014]), and MNR for RM 8.3 to 17.4



Alternative 4:  Dredge and cap for RM 0 to 8.3, including restoration of the navigation channel from RM 0 to 2.2, targeted upstream dredge and cap for RM 8.3 to 17.4, and MNR.  



Each of the active alternatives has two dredged material management (DMM) options or scenarios:



DMM Scenario A:  Transport of dredged sediment via barge to an upland sediment processing facility for dewatering and treatment, followed by off-site disposal of dredged sediment in one or more Subtitle C landfills.  



DMM Scenario B:  Dredged sediment transported via barge for disposal in a confined aquatic disposal (CAD) facility to be constructed in Newark Bay.



The following information is provided in this appendix:



Dredging and capping quantities (Table H-1)



Dredge production rates (Table H-2)



Cap placement rates (Table H-3)



Sediment processing and disposal parameters (Table H-4)



Construction duration (Table H-5).
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Table H-1 provides a summary by river reach of the removal/capping quantities for the three active alternatives.  Dredging volumes are based on the removal acreage and removals depths by river mile, also presented in Table H-1.  The removal depth presented in the table for Alternative 2 is 3 ft, which includes provision for a 0.5-ft overdredge allowance.



Cap volumes are based on the removal acreage and the cap thickness.  It is anticipated that cap thicknesses would range from approximately 2 ft thick (in low-energy areas) to approximately 2.5 ft thick (in areas subject to greater erosion potential).  A 0.5-ft-thick cap overplacement is assumed.



For the purposes of documenting the volume estimates, the river was separated into specific reaches by the following river miles, based on the U.S. Army Corps of Engineers’ (USACE’s) LPR commercial navigation analysis (USACE 2010) and further defined by navigation channel and mudflat volumes:



RM 0 to 2.6 (Point-No-Point Conrail Bridge)



RM 2.6 to 4.6 (Jackson St. Bridge) 



RM 4.6 to 8.3 



RM 8.3 to 13.9 (Gregory Avenue Bridge)



RM 13.9 to 14.9. 



For Alternatives 3 and 4 from RM 0 to 8.3, the quantities, conceptual dredge depths and cap thicknesses are based on the design criteria and assumptions presented in EPA’s FFS (LBG 2014).



Final remedy dredging and capping configurations would be developed in the remedial design phase of the project.  
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The dredge production rates for the three active alternatives are presented in Table H-2.  Experience from the LPR Phase 1 non-time-critical removal action (Tierra 2013), RM 10.9 removal action (CH2M Hill [in prep]), and other large, industrialized river remediation projects suggests that mechanical dredging is the most effective and productive dredging technique for the LPR.  



The dredging production rates have been developed to take into account a number of rate limiting factors, including the following:



Water depth limitations, low bridge crossings, and navigational constraints will restrict the size of equipment that can be used within the river as well as the timing of tug, barge, and other vessel movements.



Numerous utility crossings, bridge abutments, and dilapidated shoreline structures (bulkheads, piers) will constrain dredging activities.  



Low-clearance bridge crossings, coupled with high uncertainty about the condition, availability, and ability of bridges to be opened frequently throughout the multiyear construction time frame will impact operational efficiency and associated dredging and capping production rates.



The dredge production rates were calculated assuming the largest feasible dredge per individual reach of river, considering the constraints listed above to arrive at the following three options:



10 cubic yard (cy) environmental bucket



5 cy environmental bucket



3 cy environmental bucket.



The production rates were calculated using USACE standard methods (USACE 2008).



Final remedy dredge production rates would be developed in the remedial design phase of the project.  
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The cap placement rates for the three active alternatives are presented in Table H-3.  The rates have been developed similarly to the dredge production rates (Section 3), taking into account the same rate limiting factors associated with navigation and overwater construction operations on the LPR.



Depending on the river reach, a 3, 5, or 10 cy clamshell bucket operating from an appropriately sized deck barge was assumed for placement of cap materials.  The cap placement rates were calculated using USACE standard methods (USACE 2008).  



Final remedy cap placement rates would be developed in the remedial design phase of the project.  
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The sediment processing, water treatment, transportation, and disposal parameters for the three active alternatives are presented in Table H-4.  The bases of these parameters are the dredging volumes presented in Table H-1 and the in situ sediment values presented in Table H-4. 



Under Scenario A, mechanically dredged sediment would be conveyed via barge to an upland processing facility for dewatering and then loaded into railcars for transportation to an off-site disposal facility.  Capacity of the existing rail system may limit the transport rate of processed sediment for off-site disposal for Scenario A.



The processing and off-site disposal mass balance calculations assume the following (as listed in Table H-4):



Five percent of dredge volume is made up of oversized debris that would be separated prior to processing sediment (based on the actual percentage of debris realized on the LPR Phase 1 removal project (Tierra 2013).



Dredge material would be mechanically dewatered and the resulting filter cake percent solids would be 65 percent by weight (based on membrane filter press performance, conservatively estimated from the LPR Phase 1 removal project where membrane filter presses produced filter cake with an average of 67 percent solids (Kellems et al. 2013).



Under Scenario B, dredge material from the upper contaminated portion of the first CAD cell would be mechanically dredged and conveyed via barge to an upland processing facility for gravity dewatering, and then loaded into trucks or railcars for transportation to an off-site disposal facility.  Dredge material from the upper contaminated portion of subsequent CAD cells would be placed in the first CAD.  Deeper CAD dredge material (assumed to be uncontaminated) would be barged to the Historic Area Remediation Site for ocean disposal.  Once the CAD site is prepared, river sediments would be mechanically dredged and conveyed via barge to the CAD site for disposal.  CAD mass balance calculations generally assume the same approach and conditions assumed in the LPR FFS (LBG 2014), but independently verified.



Final remedy processing and disposal amounts would be developed in the remedial design phase of the project.  







[bookmark: _Toc415593440]CONSTRUCTION DURATION



The construction duration estimates for the three active alternatives are presented in Table H-5.  The durations as shown are based on the dredge volumes (Table H-1) and dredge production rates (Table H-2), given the following assumptions:



A nominal 0.5-year duration has been assumed for mobilization and processing plant construction.



Dredging would be performed 24 hours/day and 6 days/week.



The construction season would be 40 weeks, allowing for an estimated 12-week annual shutdown period that could be necessitated by weather and/or operational delays. 



Dredging would only be conducted for 23 weeks (138 days) per year due to fish migration window restrictions from March 1 to June 30.



Capping operations would generally be conducted in parallel with dredging operations and would begin as soon as final bathymetric surveys of a completed dredge management area have been accepted by the regulatory agency.



A nominal 0.5-year duration has been assumed for capping following final dredging and demobilization.



[bookmark: _Toc412496129]The final remedy duration would be developed in the remedial design phase of the project. 
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1 INTRODUCTION 




This appendix presents a summary of the evaluations of capping as a remedial technology for 




the alternatives for the feasibility study (FS). Placement of engineered caps within the Lower 




Passaic River (LPR) would isolate contaminated sediments that would be exposed once 




dredging has taken place. Additional functions of the cap would be to prevent resuspension 




and transport of exposed sediments under stresses created by river flows, currents, waves, ice, 




and vessel “prop wash.”  The cap would be designed to limit the migration of contaminants 




from the underlying sediments into the bioactive zone and into the water column in all 




remedial areas and would provide a surface that would not preclude re‐colonization by benthic 




communities in ecological exposure areas (e.g., mudflats).  




1.1 DEFINITIONS 




Capping is a demonstrated remedial technology for containing chemicals in sediment and 




preventing or reducing the exposure and mobility of those sediment chemicals from their 




existing location (U.S. Environmental Protection Agency [USEPA], 2005). Capping can also be 




done to re‐establish sediment elevations after dredging and to facilitate re‐establishment of 




subaqueous vegetation or other ecological features.  It is one of the most commonly evaluated 




and implemented remedial technologies for contaminated sediments. Sediment containment is 




usually achieved via the placement of a subaqueous covering or a cap of clean material over 




contaminated material that remains in place.  




A large number of sediment caps have been successfully implemented (NRC, 2007). The ability 




to implement capping is influenced by physical constraints (e.g., slopes, obstructions, stable 




placement environments). Capping is generally suitable in environments (or at depths) where 




navigation or other public uses would not be physically impeded. The bathymetric, 




hydrodynamic, slope stability, and biological conditions, as well as commercial/public land use 




would need to be considered in the engineering design. An engineered cap design specifies 




material types, gradation, thickness, armoring requirements, design elevation ranges, placement 




requirements, and other design parameters. For example, the cap design for deep waters would 




be different from designs for intertidal and shallow subtidal areas of high habitat importance 




and areas that have the potential for appreciable episodic erosion.   




1.2 CAPPING GUIDANCE DOCUMENTS 




The U.S. Army Corps of Engineers (USACE) and USEPA have developed detailed guidance for 




subaqueous dredged material capping and in situ capping for sediment remediation. Guidance 




documents that provide procedures for site and sediment characterization, cap design, cap 




placement operations, and monitoring for capping include, among others: Contaminated 
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Sediment Remediation Guidance for Hazardous Waste Sites (USEPA, 2005), Guidance for 




Subaqueous Dredged Material Capping (Palermo, et al., 1998a), and Guidance for In Situ 




Subaqueous Capping of Contaminated Sediments (Palermo, et al., 1998b). 




1.3 SUMMARY OF CAPPING PROJECTS IN USEPA REGION 2 




Engineered caps have been or are proposed components of the remedies at other contaminated 




sediment sites in USEPA Region 2. These sites include Onondaga Lake, Grasse River, Upper 




Hudson River, and Gowanus Canal in New York State, and Berry’s Creek in New Jersey. 




Information on each of these sites can be found in various USEPA references (e.g., 2013a, 2013b). 




 




 















Appendix G.  Cap Design and In Situ Treatment Options Evaluation  DRAFT 




LPRSA Draft Feasibility Study  April 2015 




  2‐1   




2 CAPPING FUNCTIONS AND OBJECTIVES 




A summary of the functions and objectives of capping as a component of the remedial 




alternatives evaluated in this FS, and which would be carried into remedial design, is presented 




below. 




2.1 CAPPING FUNCTIONS 




In situ capping refers to the placement of a subaqueous covering or cap of clean material over 




contaminated sediment that remains in place. Caps are generally constructed of granular 




material, such as clean sediment, sand, or gravel. A more complex cap design can include 




geotextiles, liners, and other permeable or impermeable elements in multiple layers that may 




include additions of material to attenuate the flux of contaminants (e.g., activated carbon). 




Depending on the contaminants and sediment environment, a cap is designed to reduce risk 




through the following primary functions (USEPA, 2005):  




• Physical isolation of the contaminated sediment sufficient to reduce exposure due to 




direct contact and to reduce the ability of burrowing organisms to move contaminants to 




the surface. 




• Stabilization of contaminated sediment and erosion protection of sediment and cap, 




sufficient to reduce resuspension and transport to other sites.   




• Chemical isolation of contaminated sediment sufficient to reduce exposure from 




dissolved and colloidally bound contaminants transported into the water column.  




2.2 PERFORMANCE CRITERIA FOR CAPPING  




This section summarizes performance standards to be used during remedial design as well as 




potential cap performance threshold values. 




As noted in Section 2.1 above, the primary functions of the cap would be to provide both long‐




term physical and chemical isolation of contaminated sediments. The cap should be stable from 




physical forces such as river flows, wind, ice, and vessels and a return period of 100 years is 




typically used in modeling and design to ensure that more frequent events don’t result in cap 




failure. The cap should also be designed to result in long‐term (e.g., 100 years or more) control 




of flux and resuspension of contaminants from underlying sediments into the upper portions of 




the cap and overlying water. The performance threshold values (or cap effectiveness criteria) for 




chemical isolation should be established as sediment concentrations that should not be 




exceeded within the bioactive zone or habitat layer of the cap. These threshold values should 




generally be based on the site‐specific sediment criteria used to establish the remedial areas or 
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the predicted post‐remedy average sediment concentrations resulting in acceptable risk 




reduction such that following placement of clean material during construction, predicted long‐




term concentrations in the bioactive zone don’t exceed these values.  




For the purposes of this FS, the following contaminants of concern were evaluated for an 




assessment of cap effectiveness: dioxins/furans (2,3,7,8‐TCDD) and PCBs. For 2,3,7,8‐TCDD, a 




cap threshold value of 50 ng/kg is used in this FS to provide a degree of conservatism in that 




this value is one order‐of‐magnitude lower than the remedial action level used to develop 




remedial areas under Alternative 2 (500 ng/kg). Based on model projections presented in the FS, 




use of an action level of 500 ng/kg to define remedial (dredge/cap) areas is expected to result in 




a spatially‐weighted average concentration (SWAC) of approximately 50 ng/kg in the top 2 




centimeters (cm), which in turn is expected to result in significantly reduced risks from fish 




consumption to levels below the upper end of USEPA’s acceptable risk range. Thus, a proposed 




cap threshold value of 50 ng/kg is considered appropriate (and conservative) for meeting long‐




term risk reduction goals.  




For PCBs, contributions from other sources both upstream of the LPR Study Area and from 




Newark Bay (NY/NJ Harbor) would be expected to continue to impact surficial sediments 




within the LPR Study Area. Thus, the background or upstream concentration of 800 ug/kg 




(maximum surface sediment concentration upstream of Dundee Dam after removing outlier of 




5,110 ug/kg) as presented in the LPR Study Area Baseline Human Health Risk Assessment 




(AECOM [in prep]) and LPR Study Area Baseline Ecological Risk Assessment (Windward [in 




prep]) is used in this FS for comparison to cap model predictions. 
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3 CAP LAYER COMPOSITION 




Caps may be designed with different layers to serve the primary isolation and stabilization 




functions discussed in Section 2.1. In some cases, a single layer may serve multiple functions. A 




summary of each of the typical cap layers is provided below. 




3.1 MIXING LAYER 




During cap placement, sediment resuspension and mixing of cap material and softer underlying 




sediments being capped may occur. The degree of mixing depends on site conditions as well as 




the physical nature of the materials and the methods of placement. At the Soda Lake site in 




Wyoming, for example, it was found that applied sand penetrated into underlying soft and 




unconsolidated sediment up to 2 to 4 inches (EPRI, 2007). For the purpose of this FS, a 3‐inch 




mixing layer is assumed for caps in deeper water areas. A mixing layer is not included in the 




conceptual cap design in mudflat areas as shallow water and operational controls (e.g., 




placement in thin lifts) would be expected to result in negligible mixing of underlying 




sediments into the cap material. 




3.2 CHEMICAL ISOLATION LAYER 




The chemical isolation component of the cap controls the movement of contaminants by 




advection, diffusion, and dispersion. Advection is a transport mechanism of a substance by a 




fluid due to the fluid’s bulk motion. In the sediments, advection of underlying groundwater or 




porewater can result from upward flow of groundwater or from consolidation of the 




contaminated sediment layer due to cap placement. Diffusion is a movement of particles of a 




fluid from a place of higher concentration to a place with lower concentration by random 




molecular motion. Dispersion refers to the spreading and mixing caused by molecular diffusion 




and by the variations in velocity with which water moves at different scales.  




In the cap’s chemical isolation layer, porewater contaminant concentrations decrease as 




porewater moves up through the isolation layer due to advection, dispersion, and diffusion.  In 




the bioactive zone, the fraction organic carbon (foc) is generally higher than in the chemical 




isolation layer below (bioturbation will tend to increase organic carbon levels). Therefore, at the 




bottom of the bioactive zone, although porewater concentrations continue decreasing, sediment 




concentrations of organic contaminants increase due to the sediment’s higher organic carbon 




fraction and greater affinity to organic contaminants; as porewater then continues to migrate 




upward through the bioactive zone, its contaminant levels continue to decrease.  For inorganics, 




sediment concentrations are calculated based on the predicted porewater concentrations and 




partitioning without reference to the sediment’s organic carbon fraction.  Therefore, sediment 
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concentrations decrease throughout the entire cap proportionally to decreases in porewater 




concentrations. 




A 12‐inch thickness is typical for the chemical isolation layer at many contaminated sediment 




sites and is the assumed thickness of the isolation layer for this FS. A preliminary analysis of the 




chemical isolation layer is presented in Section 4 of this appendix. 




3.3 ARMOR (EROSION PROTECTION) LAYER 




An armor layer (or erosion protection layer) is required to prevent erosion of the cap material 




when exposed to high shear stresses, such as those caused by high river flows, propeller wash, 




or other environmental forces. The armor layer must be designed to resist the shear forces that 




will occur at the riverbed. The shear force is driven by several factors; these include the velocity 




and depth of the water, the slope of the river bottom, and the properties of the armoring 




material.  




For the purposes of this FS, an armor layer ranging in thickness from 6 to 12 inches is assumed. 




As discussed further in Section 5 of this appendix, the armor layer would be designed to resist 




shear forces caused by flood conditions; environmental factors from sources other than flooding 




(including ice scour, wind effects and propeller wash) are not expected to be of sufficient 




magnitude to control the design of the armor layer. The need for geotextile between the 




isolation layer and armor layer and/or modification of material gradation and thickness (i.e., 




filter criteria analysis) will be assessed during design. A preliminary analysis of the armor layer 




is presented in Section 5 of this appendix.  




3.4 BIOTURBATION/HABITAT LAYER 




The migration of sediment contaminants to overlying water can increase due to bioturbation 




processes. The depth to which aquatic organisms that live in or on bottom sediment will burrow 




depends on the species’ behavior and the characteristics of the substrate (e.g., grain size, 




compaction, and organic content). Although marine organisms generally burrow to greater 




depth than freshwater organisms, bioturbation depths in suitable substrates are typically less 




than 2 to 6 inches. As discussed in the draft Baseline Ecological Risk Assessment for the LPR 




Study Area (Windward [in prep]), the current benthic invertebrate community is concentrated 




in the upper 2 cm of bedded sediment based on sediment profile imaging and other lines of 




evidence. For evaluating future conditions in areas capped with clean material, a bioactive zone 




of up to 4 inches (10 cm) is conservatively assumed in the cap model in this FS (and was also the 




depth utilized by USEPA in its preliminary cap modeling in the Focused FS [The Louis Berger 




Group, 2014]). Although 4 inches is assumed for the bioactive zone in the model, the conceptual 




cap configuration in this FS assumes placement of up to 6 inches of habitat layer substrate in 




mudflat areas. The details of the habitat layer would be determined during remedial design. 
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3.5 OTHER CONSIDERATIONS 




Consolidation occurs whenever vertical effective pressure within a layer of soil is increased for 




any reason. The increase in effective pressure causes subsidence in two ways: the expulsion of 




water from voids within the soil layer (known as primary consolidation), followed by continued 




long‐term creep (known as secondary consolidation). Primary consolidation usually accounts 




for the bulk of total consolidation, with secondary consolidation often being an order‐of‐




magnitude less than the primary. However, in highly organic soils (e.g., peat), the magnitude of 




the secondary consolidation can equal or exceed that of the primary consolidation. Sites with 




soft sediments will typically undergo some consolidation of the underlying sediment during 




and after cap placement. Even where excavation has taken place prior to placement of the cap 




and there is no net fill, consolidation will occur if (as is typical) the density of the cap material is 




greater than that of the excavated material. 




 




Cap‐related settlement may occur because the cap itself, the underlying sediments, or both may 




consolidate over time. Design issues resulting from consolidation include consideration of 




whether consolidation of the capping material itself reduces the effectiveness of the chemical 




isolation layer, whether consolidation of the underlying sediment causes an increased 




contaminant load as porewater is expelled, and whether the integrity of the chemical isolation 




layer is affected if the magnitude of consolidation varies across the cap.  




 




If consolidation of the cap itself is expected to occur, and the magnitude of the consolidation is 




sufficient to reduce the effectiveness of the chemical isolation layer, a consolidation layer may 




be included to offset this impact. However, for caps constructed entirely of sands and gravels, 




consolidation within the cap is typically negligible as displacement of water within the cap 




occurs during placement. A consolidation layer is not included in the conceptual cap design 




because the proposed cap is to be constructed of sand and gravel materials, which are not 




susceptible to long‐term consolidation. Should the cap design be altered to include fine‐grained 




materials (potentially including some cap amendment materials), the need for a consolidation 




layer will be re‐evaluated during design. 




 




Consolidation of the underlying sediment beneath the cap will result in the expression of 




porewater into the cap. Depending on the mass of contaminants in the expressed porewater and 




geophysical considerations driving the design of the chemical isolation layer (e.g., the 




upwelling velocity), the expression of porewater during consolidation of the underlying 




sediment may reduce the overall effectiveness of the cap. The steady‐state isolation cap model 




discussed in Section 4 is not sensitive to consolidation per se. Therefore, for the purpose of this 




FS, a separate consolidation layer is not included in the conceptual cap configuration. However, 




the impacts of consolidation‐induced porewater expression on cap effectiveness will be 




evaluated during detailed design, as needed, with the transient cap model.  
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Consolidation of the underlying sediment will not be uniform for several reasons (varying 




thickness of compressible layers, changes in cap thickness and material, etc.), which may cause 




differential settlement across the cap. Depending on the magnitude of the differential settlement 




and the horizontal distance over which it occurs, the integrity of the cap could be impacted. The 




impact of differential settlements can be mitigated or eliminated through various design 




measures, such as modifications to dredging or capping slopes, dredge cut depths, and cap 




placement lift thicknesses. Furthermore, granular caps are “self‐healing,” in that the cap 




material is free to reshape itself as small, slow movements occur. Geotechnical investigations 




and analyses would be conducted during remedial design to evaluate the magnitude of 




differential settlements, assess potential impacts to cap viability, and consider potential means 




of eliminating or remediating differential settlements.  




3.6 OVERALL CAP CONFIGURATION 




Consideration of all cap components independently is the most conservative design approach 




for an engineered cap. In general, the total cap thickness is the sum of the thicknesses for each of 




the layers discussed above.  




For the alternatives in this LPR FS, two different conceptual cap configurations are proposed for 




mudflat areas and for deeper water areas. The cap proposed for mudflat areas (see Figure 3‐1a 




below) would consist of a chemical isolation layer (12 inches), armor layer (6 inches), and 




bioturbation/habitat layer (up to 6 inches) resulting in a preliminary total cap thickness of 2 feet. 




For deeper water, high velocity areas (see Figure 3‐1b below), it is assumed that the armor layer 




would be 12 inches and that bioturbation would be negligible. Therefore, the cap proposed for 




deeper water areas would consist of a combined mixing layer (3 inches) and chemical isolation 




layer (12 inches), armor layer (12 inches), and a contingency for up to 3 inches of material to 




serve as the filter layer, resulting in a total cap thickness of 2.5 feet. For costing purposes in this 




FS (for Alternative 2), cap volumes assume 3 ft of material for all areas, including mudflat areas 




where re‐establishment of grade (elevation) would likely be needed following potential over‐




dredging and allowing for potential consolidation. The final thickness and composition of each 




layer for each remedial area will be determined during remedial design. 
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Figure 3-1. Conceptual Cap Configuration a) for mudflat, b) for deeper water 
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4 PRELIMINARY CHEMICAL ISOLATION CAP MODELING 




The following sections describe the input and results of mathematical models used in the 




preliminary evaluations of the effectiveness of a typical isolation cap for the LPR Study Area.  




The goal of capping, as noted above, is to limit exposure of waters and benthic substrate to 




contaminated sediments that remain after dredging has been completed.  For this assessment, 




inputs to the mathematical models are primarily based on information provided in the Interim 




Conceptual Site Model (CSM) (AECOM et al., 2013) and River Mile (RM) 10.9 Design 




(CH2MHill, 2013), as well as literature sources.  A sensitivity analysis related to key input 




parameters is also presented below.     




4.1 MODEL APPROACH 




Preliminary evaluations of the chemical isolation layer for the LPR Study Area have been 




accomplished through a series of mathematical simulations (Lampert and Reible, 2009b).  An 




analytical steady‐state model (Lampert and Reible, 2009a) and the CapSim transient model 




(Lampert et al., 2012), which allows for time‐varying evaluations of contaminant transport in 




porewater through the cap, were used and the key input parameters are described below in 




Section 4.2. Results are presented in Section 4.3. In both models, it was conservatively assumed 




that the concentration in the underlying sediment was constant, without degradation or 




reduction due to chemical migration out of the sediments. Consolidation and deposition were 




not modeled and no decay rate was assumed.  




For purposes of this analysis, the steady‐state model was used for initial screening of 




contaminants. Two contaminants of concern (COCs) were included in this preliminary 




modeling: dioxins/furans (2,3,7,8‐TCDD) and PCBs. The steady‐state model was run for various 




underlying sediment concentrations, upwelling velocities, and fraction organic carbon levels in 




the bioactive layer. The steady‐state model predictions in the bioactive layer were compared to 




the proposed cap threshold value for 2,3,7,8‐TCDD (50 ng/kg) and background value for PCBs 




(800 ug/kg). The model runs that exceeded these values at steady state were further evaluated 




using the transient CapSim model.  




The transient model was used to predict the time when exceedances of the cap threshold value 




for 2,3,7,8‐TCDD and background value for PCBs would occur. In the CapSim model, two sand 




layers were modeled, including a chemical isolation layer with a fraction organic carbon of 0.1 




percent and a bioactive layer with a fraction organic carbon ranging from 2 to 5 percent. The 




CapSim model was run for scenarios (input values) that exceeded the proposed cap threshold 




value at steady‐state. Consistent with cap modeling performed for the design of the RM 10.9 




engineered sediment cap (CH2MHill, 2013), all models were run for a period of 250 years, 




which exceeds the typical cap design performance duration of 100 years. The output from the 




CapSim model was used to predict whether the sediment concentrations in the bioactive layer 
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exceed the proposed cap threshold value for 2,3,7,8‐TCDD and background value for PCB 




during the model period. 




4.2 INPUT PARAMETERS 




Key model input parameters are described below and a complete listing of input parameters is 




presented in Table 4‐1.  




4.2.1 Cap Thickness 




A cap of 16 inches, including a 12‐inch isolation layer and a 4‐inch bioactive layer, was assumed 




for this preliminary modeling.  Any additional thickness of material that would be placed to 




accommodate overdredging and/or armoring was not modeled, which adds conservatism to the 




assumptions. Additional modeling will be performed during the design phase based on 




additional data gathering and refinements of the cap layers. 




4.2.2 Porewater Concentrations 




Porewater concentrations of the two COCs in the sediments below the dredge depth were 




estimated based on an approximate range of underlying sediment concentrations from site data 




(AECOM et al., 2013), an average foc of 5 percent in the underlying sediments, and literature 




partition coefficients. For 2,3,7,8‐TCDD, a range of underlying sediment concentrations from 




100 to 10,000 ng/kg was used in the porewater calculation. This range of concentrations was 




determined based on a review of sediment concentrations in the 2.5 to 3.5 feet and 3.5 to 5.5 feet 




depth intervals. Data from near the RM 3.0 source area adjacent to the Lister Avenue site and 




RM 10.9 area were excluded as these areas have been remediated or are planned for 




remediation. Although there may be limited data points above the selected range, nearly all of 




the data are below 10,000 ng/kg, and thus this value is a reasonable upper‐bound estimate for 




this FS evaluation. For PCBs, a range of underlying sediment concentrations from 1,000 to 




10,000 ug/kg was used in the porewater calculation.  




4.2.3 Upwelling Velocities 




As noted in Section 2.1.2 of this FS report, groundwater contribution to the LPR is considered 




small relative to the freshwater flow that enters the LPR from upstream during average flow 




conditions. Thus, groundwater upwelling through the sediments is considered to be 




insignificant for the majority of the LPR study area and upwelling velocities of 1 and 10 cm/year 




were assumed for the preliminary cap modeling conducted for this FS. In addition, based on 




data obtained for the RM 10.9 design using near‐shore seepage meters, there is a potential for 




higher upwelling to occur in mudflat areas near shore. To address these areas, upwelling 




velocities of 100 and 250 cm/year were also evaluated in this preliminary cap modeling.    
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4.2.4 Fraction Organic Carbon 




Estimates of fraction organic carbon (foc) in the bioactive layer (upper portion of the cap) of 2 




and 5 percent were used in the model runs to represent a range of potential future conditions. In 




the chemical isolation layer, an foc of 0.1 percent was conservatively selected based on typical 




sand cap properties. 




4.2.5 Degradation and Depletion 




As a conservative approach, no organic contaminant degradation was assumed in the chemical 




isolation and bioactive layers.  Also, an infinite source of contaminant concentrations in the 




underlying sediment was assumed (i.e., the source of contaminants beneath the cap is not 




depleted with time). 




4.3 MODEL RESULTS 




Results of the steady‐state modeling are presented in Table 4‐2 for 2,3,7,8‐TCDD and Table 4‐3 




for PCBs. The results show that a sand cap of 16 inches, including a 12‐inch isolation layer and 




4‐inch bioactive layer, would be adequate to reduce concentrations in the bioactive layer below 




the cap threshold value for 2,3,7,8‐TCDD and background value for PCBs for most of the 




modeled underlying sediment concentrations and upwelling velocities.  However, the predicted 




steady‐state (maximum) concentrations of 2,3,7,8‐TCDD exceed the cap threshold value for the 




model runs based on the combined scenarios of maximum underlying sediment concentration 




and upwelling velocities of 100 and 250 cm/yr (Table 4‐2). For PCBs, the predicted steady‐state 




(maximum) concentrations do not exceed the background value (Table 4‐3).  




For the scenarios for which the steady‐state (maximum) concentrations exceeded the cap 




threshold value for 2,3,7,8‐TCDD, the CapSim model was run to determine the estimated time 




when the exceedances would occur. Figures 4‐1 and 4‐2 present predicted porewater and 




sediment concentration profiles for different years for 2,3,7,8‐TCDD and PCBs, respectively. As 




shown in Figure 4‐1, predicted concentrations of 2,3,7,8‐TCDD do not “breakthrough” into the 




bioactive layer during the 250‐year model period.  As noted earlier, contaminant concentrations 




in porewater decrease through the chemical isolation layer and bioturbation layer and 




contaminant concentrations in sediment decrease through the chemical isolation layer. 




However, at the bottom of the bioturbation layer, sediment concentrations of organic 




contaminants would increase due to the assumed higher organic carbon fraction in the 




bioturbation layer and then decrease as porewater migrates upward through the bioturbation 




layer (see Figure 4‐2).   




For all modeled scenarios, the results from the CapSim model indicate that the cap threshold 




value for 2,3,7,8‐TCDD and the background value for PCBs would not be exceeded in the 




bioactive zone in the first 250 years.  
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The input parameters for which the model is most sensitive are sediment/porewater 




concentration, groundwater upwelling velocity, and fraction organic carbon in the bioactive 
layer. For underlying concentration and upwelling velocity, the scenarios modeled for this FS 




incorporate the high‐end estimates. As stated above, upwelling through the sediments is 




considered to be insignificant for the majority of the LPR study area (1 to 10 cm/yr). For this 




range of lower upwelling velocities, no exceedances were predicted at steady‐state for 2,3,7,8‐




TCDD and PCBs . 




4.4 CONSIDERATIONS FOR DESIGN 




For the purpose of this FS, sediment and predicted porewater concentrations, upwelling 




velocities, and other input parameters were estimated based on limited data. Following 




determination of specific remedial areas, additional data would be obtained during design and 




model input would be refined for each of the remedial areas (or groupings of areas). 




 




In situ treatment (amendments), as discussed below in Section 6.1, has been retained in this FS 




for areas where a 1 foot sand isolation layer may not achieve cap performance objectives. The 




extent and types of in situ amendments, if any, would be determined during design.    
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5 PRELIMINARY ARMOR LAYER MODELING 




An armor (erosion protection) layer is required to prevent erosion of the cap material when 




exposed to high shear stresses, such as those caused by high river flows, propeller wash, or 




other environmental forces such as wind or ice scour. A conceptual‐level design of the armor 




layer is presented below. 




5.1 DESIGN BASIS 




Cap armor layers are typically designed primarily to resist damage to the cap under flows 




associated with 100‐year return period flood events, with other shear‐inducing events (such as 




propeller‐ and wind‐induced forces, and ice floes) evaluated where necessary. Use of the 100‐




year return period flood for the design is consistent with recommendations in USEPA (2005) 




guidance and other cap designs (e.g., Onondaga Lake, Hudson River); however, the cap is 




expected to remain generally intact even if the 100‐year return period flow is exceeded.  




The analysis to determine the design flow event employed a standard statistical analysis of peak 




annual flow records spanning from 1896 to 2012 at the United States Geological Survey (USGS) 




Little Falls gauge station to estimate flow return periods. A Fisher‐Tippett Type II probability 




distribution was found to best describe these data. The highest flow event observed within the 




record was a 35,800 cubic feet per second (cfs) event in 1903; however, as this was the 




consequence of a dam failure as reported by the USGS, this event was not included in the LPR 




Cooperating Parties Group’s (CPG) extreme value analysis. The highest flow observed within 




the flow record and included in the analysis was associated with Hurricane Irene (20,800 cfs at 




Little Falls), which corresponds to approximately an 80‐year return period event. The predicted 




flow rates for 100‐, 200‐, and 500‐year events based on the flow record are roughly 22,000 cfs, 




25,000 cfs, and 29,000 cfs at Little Falls, respectively. Although the Hurricane Irene flow event 




does not exceed the predicted 100‐year flow, the difference is nominal (less than six percent). 




Further, water velocities across the entire spatial extent of the river are available from the CPG’s 




hydraulic model for the Hurricane Irene event (Moffatt & Nichol, 2014). For these reasons, the 




Hurricane Irene flow event was selected for use in this conceptual‐level design of the cap armor 




layer. 




Vessel traffic in the study area consists largely of recreational boating, with commercial vessel 




traffic primarily limited to the lower two miles. Consistent with assumptions made in USEPA’s 




2014 Focused FS (The Louis Berger Group, 2014), the effects of propeller wash are not expected 




to control design of the armor layer, and breaking waves along the shoreline due to boat wakes 




will be negligible compared to erosive forces during flood flows. These potential effects will be 




assessed during remedial design. 
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Icing events (such as ice jams, ice floes and shoreline icing) can also cause scour or 




destabilization of cap materials. The Focused FS (The Louis Berger Group, 2014) discusses ice 




scour as follows: 




In colder regions, there is the potential for erosion of a cap due to ice jam formations. The presence 




of ice reduces the cross‐sectional area of the river, thereby increasing water velocities and causing 




bottom scour. Submerged ice blocks can physically damage the cap as they move downstream, and 




wind‐driven ice scour can occur as ice blocks contact the cap when traveling through shallow 




areas. In addition, ice blocks that have adhered (frozen) to the surface of the cap can lift off 




potentially large portions of the cap if the ice blocks become mobile. According to the Cold 




Regions Research and Engineering Laboratory Ice Jam Database, there have been three ice jam 




events recorded in the freshwater portions of the Passaic River in Chatham, New Jersey. 




Although ice forms in the Lower Passaic River, no records of ice jams were found for the FFS 




Study Area (USACE, 2007a). Therefore, cap erosion due to ice jams are not considered a major 




concern in the FFS Study Area but should be evaluated more thoroughly during the remedial 




design. Although ice scour could occur at the shoreline, it could be mitigated via bio‐stabilization 




or installation of armoring materials. 




 




Although the Area of Focus considered in the Focused FS did not extend upriver beyond RM 8, 




the reported ice jam events at Chatham are nevertheless still farther upstream than the area 




considered in this FS. Therefore, it is assumed for FS design purposes that scour due to ice floes 




or jams does not present a significant design consideration. Ice scour at the shoreline remains a 




possibility; mitigation measures to reduce the impact of shoreline icing would be considered 




during remedial design. 




5.2 PRELIMINARY ARMOR LAYER SIZING 




Preliminary armor sizing was performed using methods presented in Palermo et al. (1998b) 




based on water velocities and depths determined through hydraulic modeling of the design 




storm event, and using the following equation to calculate the armor stone size: 




 




50




1 2⁄




1




2.5




 




 




 




where: 




 




D50  ‐ characteristic stone size of which 50 percent is finer by weight 




Sf  ‐ safety factor, minimum = 1.1 




Cs  ‐ stability coefficient for incipient failure (0.30 for angular rock, 0.375 for rounded rock) 
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Cv  ‐ vertical velocity distribution coefficient (1.0 for straight channels and inside of bends;  




    1.283‐0.2log(R/W) for outside of bends) 




CT  ‐ thickness coefficient = 1.0 if thickness = D100(max) or 1.5D50(max), whichever is greater 




CG  ‐ gradation coefficient = (D85/D15)1/3 




D85/D15 ‐ gradation uniformity coefficient (typical range = 1.8 to 3.5) 




d  ‐ local water depth 




ãw  ‐ unit weight of water (assumed 62.4 lb/ft3)1 




ãs  ‐ unit weight of stone (assumed 165 lb/ft3) 




V  ‐ local depth averaged velocity 




K1  ‐ side slope correction factor 




G  ‐ gravitational constant (32.2 ft/sec2) 




 




The minimum thickness of the armor layer is directly related to the D50, and is typically selected 




to be 1.5 times the D50. When placing the armor material underwater, the thickness of the armor 




should be further increased by 50 percent due to a reduced ability to ensure even placement of 




stone.  For purposes of this conceptual design, the minimum thickness of the armor layer is 




therefore assumed to be 2.25 times the D50 (Maynord, 1998). 




Results from the hydraulic modeling (Moffatt & Nichol, 2014) and bathymetry were used to 




determine depth‐averaged velocities, local water depths, and bottom slope angle over the area 




of the site for the design flow. Armor size was calculated for combinations of water depth and 




velocity for each model cell within the footprint of the LPR study area. 




It was assumed that the armor layer consists of angular rock (Cs = 0.3) with a gradation such 




that D85/D15 = 3.5. Rounded rock and a more well‐graded layer would result in greater stone size 




requirements and therefore, depending on the source of stone used, recalculation of rock size 




may be necessary. The vertical velocity coefficient, Cv, was assumed to be 1.02, and the thickness 




coefficient (CT) was set to 1.0. 




The side slope correction factor, K1, can be calculated as: 




1
sin2




sin
 




where: 




                                            
1 Fresh water is expected to dominate river flow during a flood event, so the unit weight of fresh water (62.43 lb/ft3) is 




used. In the event of a tidal surge causing similar water velocities of sea water with a maximum unit weight of 64.1 




lb/ft3, the error associated with the use of the fresh water density is 2.1%, decreasing proportionally with salinity. 




 
2 The coefficient Cv is applied when using a single characteristic water velocity for large river sections in curved 




segments. Because critical design sections (as defined by water velocity) were identified primarily in straight, width‐




constricted river sections, the straight‐river Cv value of 1.0 was used globally; the need for cell‐specific Cv values will 




be evaluated during design. 















Appendix G.  Cap Design and In Situ Treatment Options Evaluation  DRAFT 




LPRSA Draft Feasibility Study  April 2015 




  5‐4   




K1  ‐ side slope correction factor 




 ‐ bottom slope angle 




 ‐ angle of repose (assumed 40 degrees) 




 




As shown in Figure 5‐1, depth‐averaged velocities within the study area during this conceptual 




design event ranged from 0.3 to 9.3 ft/sec, with an average of 4.9 ft/sec and median value of 5.2 




ft/sec. The computed D50 of the armor material ranged from 0.002 to 6.5 inches, with an average 




size of 1.41 inches and a median size of 1.45 inches. As a practical matter, it would not be 




efficient to attempt to place armor materials specifically sized to each grid cell within the 




hydraulic model; rather, this conceptual design identifies six different types of armor material 




that could be used across nearly the entire river.  




The smallest of the armoring materials is coarse sand (D50 of 0.1875 inches); the remaining 




materials are all classified as gravel or larger materials, and include D50 values of 0.85, 1.35, 1.82, 




2.5, and 5.35 inches. A limited number of grid cells representing an aggregate area of 0.24 




percent of the modeled area would require armor materials with a D50 of greater than 5.35 




inches; due to the unique conditions at these locations, a typical armor material size has not 




been assigned to these areas. The armor material sizes for all other areas were selected such that 




they are approximately evenly distributed across the study area, as shown in Figure 5‐2.  




The minimum armor layer thicknesses corresponding to the design D50s are 0.4, 1.9, 3.0, 4.1, 5.6 




and 12.0 inches. From a constructability standpoint, however, placement of armor materials in 




these dimensions would be impractical. Further, scour due to river flow is not the only design 




consideration. During remedial design, it will also be necessary to assess the impacts of 




secondary and tertiary design considerations (such as icing, tidal storm surge events, prop wash 




and wind) on overall cap design. Therefore, for the purposes of this FS, it is assumed that the 




armor layers would be 12 inches in thickness except for mudflat areas, where an armor layer of 




6 inches is assumed. The limited areas where the design D50 is greater than 5.35 inches (which 




would ordinarily require an armor layer of greater than 12 inches in thickness) will be evaluated 




during detailed design if these areas coincide with final capped areas; alternative armoring 




techniques or materials may be considered for these areas.  
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6 ADDITIONAL TECHNOLOGIES  




6.1 IN SITU AMENDMENTS 




The use of amendments has been developed and implemented to reduce required cap thickness 




and to improve their resistance to erosional events and advective transport of COCs by 




ebullition, non‐aqueous phase liquids (NAPL), or groundwater flow and to improve risk 




reduction and cost‐effectiveness of remedies at sediment sites (USEPA, 2013b).  Amendments 




can be applied in bulk onto the sediment surface, mixed in the sediment, added as part of a 




sand cap, or as a layer within a sand cap, or contained in a reactive core geotextile mat.  




Information on sites where amendments have been utilized during full‐scale or pilot‐scale 




remediation can be found in USEPA’s In Situ Remediation Guidance at Sediment Sites (USEPA, 




2013b). 




 




Although traditional sand caps are generally effective in containing underlying contamination 




and preventing exposure of the benthic communities, their effectiveness may be limited under 




certain site conditions and nature of contamination without significantly increasing its thickness 




and thereby significantly increasing the dredge depth or reducing the hydraulic capacity, flood 




storage, and depth of the water body. As noted above in Section 4.4, in situ amendments have 




been retained in this FS for areas where a 1 foot sand isolation layer may not achieve cap 




performance objectives as well as in areas where dredging and placement of an engineered cap 




may not be feasible. 




 




An amended or reactive cap refers to the inclusion of reactive amendments in the granular cap 




material or in manufactured mats. The additives are selected based on their ability to adsorb or 




react with contaminants migrating through the cap strata. Activated carbon, bentonite, apatite, 




AquaBlok®, and coke are examples of reactive amendment materials that have been 




investigated at the demonstration level or in full‐scale applications. Activated carbon and other 




carbonaceous amendments are effective amendments because of their strong sorbent properties. 




Dioxins/furans and PCBs are strongly adsorbed by activated carbon (often in a granular form), 




making them less bioavailable (USEPA, 2013b). Other types of amendments such as 




Organoclays™ have been effective at sites impacted by NAPLs; however, NAPLs are not 




believed to be a concern in the LPR study area.  




 




In situ amendments including reactive core mats as well as marine mattresses and other 




armoring techniques would be evaluated in the design phase to potentially reduce the depth of 




dredging if it can be shown that these measures would be effective and not result in adverse 




impacts on flooding and waterway use. The extent and types of in situ amendments, if any, will 




be determined during design and supported by modeling and/or bench testing. 
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6.2 ENHANCED NATURAL RECOVERY 




Enhanced natural recovery (ENR), sometimes referred to as thin‐layer placement, is the 




addition of a thin layer of clean material over areas where natural recovery processes are 




already occurring, but the rate of sedimentation or other natural processes is insufficient to 




reduce risk within an acceptable time frame. The thickness of the material used in thin‐layer 




placement is much less than the thickness of traditional isolation caps and could be as little as a 




few inches. Thin‐layer placement is not designed to provide long‐term isolation of contaminants 




from benthic organisms, therefore long‐term monitoring is frequently required in conjunction 




with ENR. 




ENR will be considered during the remedial design and adaptive management phases of the 




project in areas where dredging and placement of an engineered cap may not be feasible and in 




areas where conditions are suitable for this technology.   
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Figure 4-1. Predicted 2,3,7,8-TCDD Concentration Profiles, High Upwelling 




 




 
 




 




Notes: 
Predicted concentrations from CapSim model based on underlying sediment concentration of 10,000 ng/kg, assumed upwelling 
velocity of 250 cm/yr, and fraction organic carbon (foc) of 5% in bioturbation layer.  




Sediment concentrations at bottom of isolation layer are less than underlying sediment concentration due to change in foc in 
isolation layer. 
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Figure 4-2. Predicted PCBs Concentration Profiles, High Upwelling 




 




 
 




 
 




 
Notes: 
Predicted concentrations from CapSim model based on underlying sediment concentration of 10,000 ug/kg, assumed upwelling 
velocity of 250 cm/yr, and fraction organic carbon (foc) of 5% in bioturbation layer. 
Sediment concentrations at bottom of isolation layer and bottom of bioturbation layer vary from the layer below due to changes in 
foc in those layers. 
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Figure 5-1
Maximum Predicted Depth-Averaged Velocities
for 100-Year Event (Hurricane Irene)




NOTES: 
 Predictions from LPR/Newark Bay hydrodynamic model, Moffat & Nichol, September 2014
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Figure 5-2
Preliminary Characteristic (D50) 
Sizing of Armor Material




NOTES: 
Predictions from LPR/Newark Bay hydrodynamic model, Moffat & Nichol, September 2014
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Table 4-1. Cap Model Parameters Input Table 
 




Parameter Units Value Basis 




Contaminant Porewater Concentration C0 ug/L Contaminant Specific 
Based on a range of underlying sediment concentrations from site 
data, an average foc of 5%, and literature partition coefficients 




Organic Carbon Partition Coefficient log Koc log L/kg Contaminant Specific 
Log Koc for 2,3,7,8-TCDD = 7.39 (from CH2MHill's RM10.9 Final 
Design, 2013); log Koc for PCBs = 5.65 (NYSDEC Screening 
Guidance 1999). 




Water Diffusivity Dw cm2/s Contaminant Specific Values from CH2MHill's RM10.9 Final Design (2013). 




Cap Decay Rate  yr-1 0 No decay assumed 




Bioturbation Layer Decay Rate  yr-1 0 No decay assumed 




Biological Active Zone Fraction Organic Carbon (foc)bio % 2%,5% 
Assumed value for future condition within upper portion of cap 
(bioactive zone) 




Colloidal Organic Carbon Concentration DOC mg/L 0 Steady-state model not sensitive to this parameter 




Darcy Velocity (positive is upwelling) V cm/yr 1,10,100,250 Range of potential upwelling velocities 




Depositional Velocity Vdep cm/yr 0 Conservative assumption of no deposition 




Bioturbation Layer Thickness hbio cm 10 Conservative depth for estuarine conditions 




Porewater Bio-diffusion Coefficient Dbio
pw cm2/yr 100 




Lampert,D.J. and Reible, D. (2009b) based on 
Thoms,S.R.,Matisoff,G.,McCall,P.L., and Wang,X. (1995) 




Particle Bio-diffusion Coefficient Dbio
p cm2/yr 1 




Lampert,D.J. and Reible, D. (2009b) based on 
Thoms,S.R.,Matisoff,G.,McCall,P.L., and Wang,X. (1995) 




Depth of Interest z cm Up to 10 Average sediment concentration in bioturbation layer (bioactive zone) 




Fraction Organic Carbon at Depth of Interest foc(z) 
 




2%,5% 
Assumed value for future condition within upper portion of cap 
(bioactive zone) 




Cap Materials - Granular(G) or Consolidated 
Silty/Clay (C)   




G Granular material assumed 




Cap Consolidation Depth zcap cons cm 0 Consolidation not modeled for steady-state model, not sensitive 




Underlying Sediment Consolidation Due to Cap 
Placement 




zsed cons cm 0 Consolidation not modeled for steady-state model, not sensitive 




Porosity  0.4 Typical value for loosely packed, medium-grained sand 




Particle Density ρP g/cm3 2.6 Typical value for sand cap 




Chemical Isolation Layer Fraction Organic Carbon (foc)eff 0.10% Conservative value based on assumption of a typical sand cap 




Boundary Layer Mass Transfer Coefficient kbl cm/hr 0.75 
Lampert,D.J. and Reible, D. (2009b) based on Thibodeaux, L.J. 
(1996) 




Chemical Isolation Layer Thickness hch cm 30.48 Assumed thickness for FS 




Cap Thickness hcap cm 40.48 The thickness of chemical isolation layer and bioturbation layer 




Effective Dispersivity α cm 2.8 
Based on CH2MHill estimate of effective tidal dispersivity as per 
RM10.9 Design (2013). Note Reible model dispersivity for non tidal 
conditions is estimated as 0.05*cap thickness (0.05*40cm=2cm). 
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Table 4-2. Predicted Steady-State 2,3,7,8-TCDD Sediment Concentrations in Bioactive Zone 




 




Upwelling 
Velocity  (cm/yr) 




Concentration in Underlying Sediment (ng/kg) 




10,000 1,000 500 250 100 




foc bio foc bio foc bio foc bio foc bio 




2.0% 5.0% 2.0% 5.0% 2.0% 5.0% 2.0% 5.0% 2.0% 5.0% 




1 1.3 3.2 0.1 0.3 0.1 0.2 0.0 0.1 0.01 0.03 




10 6.5 15.7 0.6 1.6 0.3 0.8 0.2 0.4 0.1 0.2 




100 62.8 153 6.3 15.3 3.1 7.7 1.6 3.8 0.6 1.5 




250 153 374 15.3 37.4 7.7 18.7 3.8 9.4 1.5 3.7 
Proposed Cap 




Threshold 
50 ng/kg 




Notes: 




1. Bold values indicate predicted concentrations exceed proposed cap threshold. 




2. foc bio is an assumed foc of the bioactive layer under future conditions. 
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Table 4-3. Predicted Steady-State PCBs Sediment Concentrations in Bioactive Zone 




 




Upwelling 
Velocity  (cm/yr) 




Concentration in Underlying Sediment (ug/kg) 




10,000 5,000 2,500 1,000 




foc bio foc bio foc bio foc bio 




2.0% 5.0% 2.0% 5.0% 2.0% 5.0% 2.0% 5.0% 




1 4.4 6.4 2.2 3.2 1.1 1.6 0.4 0.6 




10 20.6 30.0 10.3 15.0 5.1 7.5 2.1 3.0 




100 194 289 97.1 144 48.6 72.2 19.4 28.9 




250 455 698 228 349 114 174 45.5 69.8 
Background 




Value 
800 ug/kg 




      
Note: 
1.  foc bio is an assumed foc of the bioactive layer under future conditions. 
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Parameter Alternative #2 Alternative #3 Alternative #4




RM 0.0 to RM 2.6 50 361 361
RM 2.6 to RM 4.6 21 120 120
RM 4.6 to RM 6.0 8 66 66
RM 6.0 to RM 8.3 29 114 114
RM 8.3 to RM 13.9 34 0 34
RM 13.9 to RM 14.9 6 0 6




Total 147 661 701




RM 0.0 to RM 2.6 3.0 2.5 to 18.39 2.5 to18.39 
RM 2.6 to RM 4.6 3.0 2.5 to 3.0 2.5 to 3.0
RM 4.6 to RM 6.0 3.0 2.5 to 3.0 2.5 to 3.0
RM 6.0 to RM 8.3 3.0 2.5 to 3.0 2.5 to 3.0
RM 8.3 to RM 13.9 3.0 0 3.0
RM 13.9 to RM 14.9 3.0 0 3.0




RM 0.0 to RM 2.6 114,800 2,686,310 2,686,310
RM 0.0 to RM 2.6 Mudflats 125,239 375,274 375,274
RM 2.6 to RM 4.6 92,848 409,529 409,529
RM 2.6 to RM 4.6 Mudflats 10,391 87,769 87,769
RM 4.6 to RM 6.0  38,387 256,965 256,965
RM 4.6 to RM 6.0 Mudflats 0 15,207 15,207
RM 6.0 to RM 8.3 62,978 317,605 317,605
RM 6.0 to RM 8.3 Mudflats 76,789 155,049 155,049
RM 8.3 to RM 13.9 114,517 0 114,517
RM 8.3 to RM 13.9 Mudflats 50,767 0 50,767
RM 13.9 to RM 14.9 20,139 0 20,139
RM 13.9 to RM 14.9 Mudflats 6,955 0 6,955




Total 713,810 4,303,708 4,496,086




RM 0.0 to RM 2.6 114,800 658,209 658,209
RM 0.0 to RM 2.6 Mudflats 125,239 760,107 760,107
RM 2.6 to RM 4.6 92,848 399,185 399,185
RM 2.6 to RM 4.6 Mudflats 10,391 85,552 85,552
RM 4.6 to RM 6.0  38,387 250,475 250,475
RM 4.6 to RM 6.0 Mudflats 0 14,823 14,823
RM 6.0 to RM 8.3 62,978 309,583 309,583
RM 6.0 to RM 8.3 Mudflats 76,789 151,133 151,133
RM 8.3 to RM 13.9 114,517 0 114,517
RM 8.3 to RM 13.9 Mudflats 50,767 0 50,767
RM 13.9 to RM 14.9 20,139 0 20,139
RM 13.9 to RM 14.9 Mudflats 6,955 0 6,955




Total 713,810 2,629,066 2,821,445




Notes:
cy = cubic yard
RM = river mile




Volume of Capping Materials (cy)




Removal/Capping Areas (acres)




Volume of Sediment to Be Dredged (cy)




Removal Depth(s) (ft)




Table H-1. Dredging and Capping Quantities 
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Table H-2. Dredge Production Rates
Parameter Alternative #2 Alternative #3 Alternative #4




RM 0.0 to RM 2.6 1 - 10 cy dredge 1 - 10 cy dredge 1 - 10 cy dredge
RM 0.0 to RM 2.6 Mudflats 1 - 5 cy dredge 1 - 5 cy dredge 1 - 5 cy dredge
RM 2.6 to RM 4.6 1 - 10 cy dredge 1 - 10 cy dredge 1 - 10 cy dredge
RM 2.6 to RM 4.6 Mudflats 1 - 3 cy dredge 1 - 3 cy dredge 1 - 3 cy dredge
RM 4.6 to RM 6.0  1 - 5 cy dredge 1 - 5 cy dredge 1 - 5 cy dredge
RM 4.6 to RM 6.0 Mudflats 1 - 3 cy dredge 1 - 3 cy dredge 1 - 3 cy dredge
RM 6.0 to RM 8.3 1 - 5 cy dredge 1 - 5 cy dredge 1 - 5 cy dredge
RM 6.0 to RM 8.3 Mudflats 1 - 3 cy dredge 1 - 3 cy dredge 1 - 3 cy dredge
RM 8.3 to RM 13.9 1 - 5 cy dredge NA 1 - 5 cy dredge
RM 8.3 to RM 13.9 Mudflats 1 - 3 cy dredge NA 1 - 3 cy dredge
RM 13.9 to RM 14.9 Land Based Removal NA Land Based Removal
RM 13.9 to RM 14.9 Mudflats Land Based Removal NA Land Based Removal




Average Dredge Uptime 55% 55% 55%
Percent Solids of Dewatered Sediment 65 65 65
Oversized Debris 7% 7% 7%
Bucket Efficiencya 70 - 80% 70 - 80% 70 - 80%




Bucket Cycle Timeb 3 - 4 minutes 3 - 4 minutes 3 - 4 minutes




Average Dredge Uptime 55% 55% 55%
Percent Solids of Dewatered Sediment 65 65 65
Oversized Debris 7% 7% 7%
Bucket Efficiency 70 - 80% 70 - 80% 70 - 80%
Bucket Cycle Time 3 - 4 minutes 3 - 4 minutes 3 - 4 minutes




Average Dredge Uptime 65% 65% 65%
Percent Solids of Dewatered Sediment 65 65 65
Oversized Debris 7% 7% 7%
Bucket Efficiency 70 - 80% 70 - 80% 70 - 80%
Bucket Cycle Time 3 - 4 minutes 3 - 4 minutes 3 - 4 minutes




Fish Window for Dredging 138 days 138 days 138 days
Available Time for Dredging 24 hours/day 24 hours/day 24 hours/day
Effective Dredge Daily Operating Time 22 hours/day 22 hours/day 22 hours/day
Effective Dredge Weekly Operating Time 6 days/week 6 days/week 6 days/week




RM 0.0 to RM 2.6 1,936 1,936 1,936
RM 0.0 to RM 2.6 Mudflats 818 818 818
RM 2.6 to RM 4.6 1,936 1,936 1,936
RM 2.6 to RM 4.6 Mudflats 477 477 477
RM 4.6 to RM 6.0  818 818 818
RM 4.6 to RM 6.0 Mudflats 477 477 477




Number and Size of Dredges




Dredging Production Rates (cy/day)c




Dredge Operational Parameters




Small Dredge (3 cy Dredge)




Medium Dredge (5 cy Dredge)




Large Dredge (10 cy Dredge)
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Table H-2. Dredge Production Rates
Parameter Alternative #2 Alternative #3 Alternative #4




    RM 6.0 to RM 8.3 818 818 818
RM 6.0 to RM 8.3 Mudflats 477 477 477
RM 8.3 to RM 13.9 818 NA 818
RM 8.3 to RM 13.9 Mudflats 477 NA 477
RM 13.9 to RM 14.9 477 NA 477
RM 13.9 to RM 14.9 Mudflats 477 NA 477




Notes:
cy = cubic yard
NA = not applicable
RM = river mile




cUSACE 2008, Technical Guidelines for Environmental Dredging of Contaminated Sediments, Chapter 6.3.2: Mechanical 
production rates based on operating parameters.  




bBucket cycle time range in accordance with U.S. Army Corps of Engineers (USACE) guidelines (see note c).  Specific bucket 
cycle times selected within range based on best professional judgment.




aSpecific bucket efficiencies selected within range based on Adair (2004), Estimating Production and Cost for Clamshell 
Mechanical Dredges, and best professional judgment.
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Table H-3. Cap Placement Rates
Parameter Alternative #2 Alternative #3 Alternative #4




RM 0.0 to RM 2.6 2 - 10 cy dredge 2 - 10 cy dredge 2 - 10 cy dredge
RM 0.0 to RM 2.6 Mudflats 2 - 5 cy dredge 2 - 5 cy dredge 2 - 5 cy dredge
RM 2.6 to RM 4.6 1 - 10 cy dredge 1 - 10 cy dredge 1 - 10 cy dredge
RM 2.6 to RM 4.6 Mudflats 1 - 5 cy dredge 1 - 5 cy dredge 1 - 5 cy dredge
RM 4.6 to RM 6.0 1 - 5 cy dredge 1 - 5 cy dredge 1 - 5 cy dredge
RM 4.6 to RM 6.0 Mudflats 1 - 5 cy dredge 1 - 5 cy dredge 1 - 5 cy dredge
RM 6.0 to RM 8.3 1 - 5 cy dredge 1 - 5 cy dredge 1 - 5 cy dredge
RM 6.0 to RM 8.3 Mudflats 1 - 5 cy dredge 1 - 5 cy dredge 1 - 5 cy dredge
RM 8.3 to RM 13.9 1 - 5 cy dredge NA 1 - 5 cy dredge
RM 8.3 to RM 13.9 Mudflats 1 - 5 cy dredge NA 1 - 5 cy dredge
RM 13.9 to RM 14.9 Land Based NA Land Based
RM 13.9 to RM 14.9 Mudflats Land Based NA Land Based




Fish Window for Capping 138 days 138 days 138 days
Effective Capping Daily Operating Time 11 hours/day 11 hours/day 11 hours/day
Effective Capping Weekly Operating Time 6 days/week 6 days/week 6 days/week




RM 0.0 to RM 2.6 4,402 4,402 4,402
RM 0.0 to RM 2.6 Mudflats 2,201 2,201 2,201
RM 2.6 to RM 4.6 2,201 2,201 2,201
RM 2.6 to RM 4.6 Mudflats 1,041 1,041 1,041
RM 4.6 to RM 6.0 1,041 1,041 1,041
RM 4.6 to RM 6.0 Mudflats 1,041 1,041 1,041
RM 6.0 to RM 8.3 1,041 1,041 1,041
RM 6.0 to RM 8.3 Mudflats 1,041 1,041 1,041
RM 8.3 to RM 13.9 1,041 NA 1,041
RM 8.3 to RM 13.9 Mudflats 1,041 NA 1,041
RM 13.9 to RM 14.9 520 NA 520
RM 13.9 to RM 14.9 Mudflats 520 NA 520




Notes:
cy = cubic yard
NA = not applicable
RM = river mile




Number and Size of Dredges




Capping Placement Rates (cy/day)




Capping Operational Parameters
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Table H-4. Sediment Processing and Disposal Quantities
Parameter Alternative #2 Alternative #3 Alternative #4




Solids Content Prior to Dewatering (% by weight) 56 51 51
Specific Gravity 1.51 1.44 1.44
% Debris 5 5 5
Density of Debris (tons/cy) 2.0 2.0 2.0




Filter Cake Percent Solids (% by weight) 65 65 65
Treated In Situ  Volume - Dewatering (cy) 678,120 4,088,523 4,271,282
Treated Water (MG) 111 584 610
Water Demand for Slurry Flow (MG) 83 327 342
Area for Process Plant (acres) 24 24 24




Rail Cars Required Per Daya 20 20 20
Dewatered Sediment Disposal Weight (tons) 740,848 3,892,066 4,066,044
Debris Disposal Weight (tons) 71,381 430,071 449,609




Number of Cells 1 2 2
Area (acres) 12.91 75.76 82.64
Volume to Upland Processing and Disposal (cy) 81,568 241,375 263,479
Volume to CAD (cy) 0 241,375 263,479
Volume to HARS (cy) 769,214 4,992,953 5,485,218
Cap Volume (cy) 61,505 363,211 396,411




Notes:
cy = cubic yard




MG = million gallons




In Situ Sediment




Sediment Processing and Water Treatment




Transportation and Disposal




Confined Aquatic Disposal (CAD)




HARS = Historic Area Remediation Site (located about 6 miles off Sandy Hook, New Jersey, in the Atlantic Ocean)




aAssumes standard gondola railcars with capacity to hold 100 tons of filter cake and maximum filter cake production of 2,000 
tons per day. 
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Table H-5. Construction Duration
Parameter Alternative #2 Alternative #3 Alternative #4




Mobilization and Plant Construction 0.50 0.50 0.50 
Dredging and Processing




RM 0.0 to RM 2.6 0.43 10.05 10.05 
RM 0.0 to RM 2.6 Mudflats 1.11 3.33 3.33 
RM 2.6 to RM 4.6 0.35 1.53 1.53 
RM 2.6 to RM 4.6 Mudflats 0.16 1.33 1.33 
RM 4.6 to RM 6.0  0.34 2.28 2.28 
RM 4.6 to RM 6.0 Mudflats 0.00 0.23 0.23 
RM 6.0 to RM 8.3 0.56 2.81 2.81 
RM 6.0 to RM 8.3 Mudflats 1.17 2.36 2.36 
RM 8.3 to RM 13.9 1.01 0.00 1.01 
RM 8.3 to RM 13.9 Mudflats 0.77 0.00 0.77 
RM 13.9 to RM 14.9 0.31 0.00 0.31 
RM 13.9 to RM 14.9 Mudflats 0.11 0.00 0.11 




Dredging and Processing Subtotal 6.31 23.93 26.13 
Capping at End of Dredging and Demobilization 0.52 0.52 0.52 




Total Construction Duration 7.33 24.95 27.15 




Notes:
RM = river mile




Construction Duration (years)
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RGs	Remediation Goals
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ROD	Record of Decision
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Many factors need to be weighed during the selection of a remedy for the Lower Passaic River Study Area (LPRSA).   These considerations are developed in the detailed and comparative evaluations of remedial alternatives, drawing upon the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) remedy evaluation criteria, national guidance for contaminated sediment remediation, and experience gained from other complex sediment sites.  Such experience points to the value of using adaptive management strategies, as recommended by U.S. Environmental Protection Agency (EPA) guidance (USEPA 2005, 2013), National Research Council (NRC 2007), and other independent, scientific peer reviews of sediment sites throughout the country (USACE 2008a,b; Cannon 2006).  



EPA defines adaptive management at Superfund sites as: 



…an iterative approach to site investigation and remedy implementation that provides the opportunity to respond to new information and conditions throughout the lifecycle of a site. Adaptive management assumes there is an explicit intent to respond to new information and conditions, and to the extent it can be done under CERCLA and the NCP site decision making, formal remedial decision documents as well as other project plans and reports incorporate appropriate language that enables efficient planning and execution of adaptive management techniques (USEPA 2013).  



Adaptive management allows EPA and the performing parties to “evaluate remedy effectiveness and track progress toward attainment of remedial action objectives (RAOs) using performance metrics and data derived from site-specific remedy evaluation.  The remedy effectiveness information is then used to actively manage site operations and refine remedial strategies” (USEPA 2013, p. 7).  This provides for a systematic remedial approach that promotes efficient use of resources and reduces short-term impacts on surrounding communities.  Monitoring provides a basis for assessing and determining the need for additional contingency measures if a remedy is performed under an adaptive management framework (USEPA 2005).  Adaptive management can assure the success of remedial actions, in that progress is routinely assessed and actions adjusted to reflect up-to-date environmental conditions.  



Among the remedial alternatives under evaluation in the LPRSA feasibility study, adaptive management is a key element only of Alternative 2.  An adaptive management framework is not proposed for Alternatives 3 and 4 because these alternatives incorporate the bank-to-bank dredging approach identified in the EPA’s proposed plan (USEPA 2014) for RM 0 to RM 8.3, and do not provide an opportunity for meaningful adaptive management in the most critical reach of the river.  Although EPA, on the last page of the proposed plan, gives brief acknowledgment to the potential role of adaptive management in sediment remedial actions on the LPR, the bank-to-bank approach is inconsistent with a phased approach that permits evaluation of progress toward remedial goals, recognizes project-related uncertainties and risks of a large remedy, and involves active learning during the remedial process, all of which are core principles of adaptive management.



Alternative 2 is designed to: 1) address areas with highly contaminated surficial sediments (referred to as target areas) with active remedial measures (dredging and capping); 2) further reduce human health risks through a linked set of institutional controls including a fish exchange, community based information and advisories, and a carp management program; 3) monitor performance and changing conditions; and 4) resolve uncertainties and implement contingency actions that may become needed over time.  This approach to remediation of the LPRSA is based on the following considerations:



· The conceptual site model (CSM) and empirical data, which support that following targeted remediation of areas with relatively high concentrations of the major risk driver (2,3,7,8-TCDD) in surficial sediments, the LPR is projected to continue recovering and ultimately achieve the RAOs.



· Experiences at other complex sediment sites, which point to the importance of using adaptive management strategies, as recommended by EPA guidance (USEPA 2005), the National Academy of Sciences (NRC 2007), and other independent, scientific peer reviews of sediment sites throughout the country (USACE 2008b, Cannon 2006). 



· The inherent uncertainties in predicting the long-term effectiveness of the cleanup. 



· The high costs and significant technical challenges of all of the active alternatives evaluated in this feasibility study. 



· Acceleration of risk reduction and waterway restoration opportunities and reduction of the ecological and community impacts associated with remediation.



The adaptive management framework for Alternative 2 considers site-specific conditions and recovery goals.  The framework includes examples of performance metrics and triggers for additional evaluation, and potential response actions to be taken in the event that progress toward the RAOs is not being achieved.  A conceptual adaptive management framework for Alternative 2 is presented in the next section.  



[bookmark: _Toc228321960][bookmark: _Toc375555329][bookmark: _Toc416672324]Conceptual Approach



The adaptive management approach consists of selecting and implementing a remedy, followed by monitoring and, if necessary, adapting the remedial approach to improve the likelihood that the selected remedy will attain the remedial goals (NRC 2003; Figure 1-1).  Adaptive management will be closely tied to evaluation of remedy performance with respect to interim and final remedy performance metrics.  Example interim performance metrics (interim targets for reductions in fish tissue concentrations) are provided in Section 2 of this appendix.  Final remedy performance metrics will be the remedial goals to be specified in the Record of Decision.  The conceptual framework described below is focused on the monitoring activities and the potential contingency response actions that may be considered as part of adapting the remedy.  



1) Pre-construction baseline data will be collected as part of the remedial design investigation, including tissue, sediment chemistry, bathymetry, and water column data.  The final remedial design will be informed and adapted, as appropriate, by the design investigation data. 



2) During construction, monitoring will be focused on areas undergoing active remediation, to verify that the remedy is implemented as designed and initial performance is as expected.  Verification monitoring activities will include bathymetry, sediment chemistry and physical inspection of the capped areas (see Appendix F).



3) At the completion of construction, post-remedy baseline data will be collected, including tissue, sediment chemistry, bathymetry, and water column data (see Appendix F).  These data will provide a basis for comparison with long-term monitoring data and will be compared with performance metrics to evaluate the initial effectiveness of the remedy.  



4) Long-term monitoring of tissue and surface water will be conducted periodically (see Appendix F) to assess ongoing natural recovery of the LPRSA.   Tissue data will be the primary metric to assess progress towards interim targets and final remedial goals, given that the preliminary remediation goals (PRGs) are derived primarily for tissue.  Surface water data will be compared with New Jersey Surface Water Quality Standards (SWQS)[footnoteRef:1].  [1:  Although the implementation of sediment remedial actions is expected to contribute to improvements in water quality in the LPR over the long term, attainment of SWQS solely through remedial actions on sediment in the LPRSA is technically impracticable due to regional background surface water concentrations (i.e., above Dundee Dam) that exceed the New Jersey SWQS (see Section 4.2.2 of the feasibility study).] 




5) The tissue data will used to evaluate system recovery in response to the remedial activities and progress towards attainment of interim targets and final remedial goals.  Performance metrics to be considered in the evaluation of the data may include interim fish tissue targets based on alternative exposure scenarios (see Section 2), site-specific PRGs based on the site-specific human health risk assessment (HHRA), and baseline PRGs based on the baseline HHRA (see Section 2).  Trend analysis based on long-term fish tissue monitoring data will be used to assess progress towards meeting the interim targets and goals (Figure 1-2).  Model projections will provide a basis for estimating the anticipated rate of progress towards the performance metrics.  Achievement of interim targets may allow for relaxation of fish consumption advisories for the LPR and modification or cessation of the exposure reduction measures as risk from fish consumption is reduced.



6) If tissue monitoring data indicate that recovery is not progressing as anticipated, confirmation tissue sampling will be performed.  These data will be evaluated to determine if (a) previous results were due to uncertainty and variability in the data, and recovery is progressing at a satisfactory rate (in which case monitoring will continue as planned with no additional action) or (b) progress towards remedial goals is not as anticipated.



7) If confirmatory monitoring indicates that progress towards goals is not acceptable, a diagnostic assessment will be undertaken to understand the causes of unsatisfactory remedy performance.  The assessment will consider multiple lines of evidence, and could include:



a) Enhanced tissue monitoring to develop a larger set of data for spatial and temporal evaluation



b) Additional monitoring including sediment sampling, bathymetry, and/or water column sampling



c) Identification of ongoing internal or external sources limiting recovery



d) Reassessment of the CSM 



e) Evaluation of potential impact of extreme conditions (e.g., major storm events) on remedy performance



f) Recalibration of the numerical models



g) Reassessment of selected performance metrics (in particular interim tissue targets) and sufficiency of projected timeframes to achieve performance metrics.



8) If the results of the diagnostic assessment indicate that the remedy is sufficiently meeting performance metrics, monitored natural recovery (MNR) will continue with no additional actions.  If it is determined that the remedy is not meeting performance metrics, additional remedial actions will be evaluated.  Additional remedial actions could include:



a) Enhanced natural recovery



b) Augmentation/repair of caps



c) Additional targeted dredging and capping



d) Source controls.  



Following additional remedial actions, MNR and assessment of achievement of performance metrics will continue. 



9) When the performance metrics are achieved, monitoring requirements will be reduced to a level needed to support institutional controls and CERCLA 5-year reviews. 



[bookmark: _Toc416672325]Adaptive Management Plan
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[bookmark: _Toc416625843]Figure 12 Example Adaptive Management Process Based on Fish Tissue Levels 
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[bookmark: _GoBack]As discussed above, Alternative 2 for the LPRSA would: 1) address areas with highly contaminated surficial sediment (referred to as target areas) with active remedial measures (dredging and capping); 2) further reduce human health risks through a linked set of institutional controls including a fish exchange, community based information and advisories, and a carp management program; 3) monitor performance and changing conditions; and 4) resolve uncertainties and implement contingency actions that may become needed over time. This section provides a summary of potential performance metrics to be used to monitor the performance of Alternative 2.  The set of performance metrics will be developed during remedial design.



[bookmark: _Toc338007930]As discussed above and in Appendix F of this feasibility study, fish tissue concentrations will be the primary metric to assess trends in reducing concentrations of risk drivers as a function of sediment remediation and in reducing associated human and ecological risks from fish consumption.  The use of fish tissue concentrations to monitor remedy effectiveness is consistent with EPA guidance (USEPA 2008).



[bookmark: _Toc416672327]Summary of Risk-Based Threshold Concentrations And Preliminary Remediation Goals For Fish Tissue



Risk-based threshold concentrations (RBTCs) and PRGs for the LPRSA based on the baseline HHRA (AECOM [in-prep]) are derived in Section 4 and Appendix D.1 of the feasibility study.  Additional site-specific PRGs, based on the site-specific HHRA prepared by the Cooperating Parties Group (CPG) (AECOM 2014), are derived in Appendix D.2.  The PRGs represent a range of values corresponding to a risk level as well as background concentrations.  Final cleanup levels will be established in the Record of Decision (ROD) and may differ from the PRGs based on selection of different target risk levels and/or exposure scenarios than were used in the development of PRGs, taking into consideration factors and trade-offs evaluated in the ninecriteria analysis under the NCP (USEPA 1999). 



As 2,3,7,8-TCDD is the major human health risk driver and the influence of background conditions is significant for other bioaccumulative contaminants of concern (COCs) (PCBs, pesticides, and mercury), 2,3,7,8-TCDD in fish tissue will provide the best overall metric for assessing remedy effectiveness and risk reduction.  RBTCs for 2,3,7,8-TCDD in fish tissue (fillet) and crab[footnoteRef:2] have been developed for the various target risk levels based on both the baseline HHRA (AECOM [in-prep]) and the site-specific HHRA (AECOM 2014).  These RBTCs for the adult angler are presented in Table 2-1 below.    [2:  Although RBTCs and PRGs have been developed for both fish tissue and crab (see Section 4 of this feasibility study), this appendix focuses on fish tissue due to the lower baseline risk estimates for crab consumption (AECOM [in prep]).] 




The RBTCs derived using the Reasonable Maximum Exposure (RME) assumptions in the baseline HHRA are very conservative, in that the assumptions used may substantially overestimate exposure for LPRSA anglers.  This includes the assumptions of no contaminant loss due to preparation or cooking of fish and crab, consuming at an upper bound (i.e., 90th percentile) rate that is based on Newark Bay and New York State angler surveys, and experiencing this exposure for an upper bound (i.e., 90th percentile) number of years. RBTCs based on the Central Tendency Exposure (CTE) scenario are included to provide a full range of RBTCs that may be considered in risk-based decision-making. Due to the inherent conservatism of the baseline HHRA, it may be that the range of RBTCs presented in Table 2-1 for the RME angler are not achievable for some species due to background conditions and other external sources and, thus, may not be practicable goals.



The site-specific HHRA provides a more realistic but health-protective estimate of potential risks corresponding to reasonable maximum exposures to sediment, surface water, fish, crab, and floodplain soils of the LPRSA (AECOM 2014).  The RBTCs based on the site-specific HHRA are based on exposure assumptions that take into account site-specific data and consideration of realistic current and future uses, and provide an alternative set of remedial targets for consideration in this feasibility study.
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[bookmark: _Toc406765864]Table 21. 2,3,7,8-TCDD Fish Tissue Target Concentrations (ng/kg-ww) Based on Baseline and Site-Specific HHRA Exposure Assumptions







				Receptor



				Reasonable Maximum Exposure (RME) Assumptions



				Central Tendency Exposure (CTE) Assumptions







				



				Non Cancer



				Cancer



				Non Cancer



				Cancer







				



				HI=1



				10-5



				10-4



				HI=1



				10-5



				10-4







				Risk-Based Threshold Concentrations Based on Baseline HHRA RME and CTE Exposure Assumptions







				 



				Approximately 56 Meals Per Year



				Approximately 6 Meals Per Year







				 Angler (Adult)



				1



				0.4



				4



				24



				20



				204







				Risk-Based Threshold Concentrations Based on Site-Specific HHRA Exposure Assumptions







				



				Approximately 14 Meals Per Year



				







				 Angler (Adult)



				12



				7



				71



				















The following RBTCs for 2,3,7,8-TCDD were selected as PRGs for the feasibility study (see Appendices D.1 and D.2) and are considered protective to an RME adult angler against cancer risks and noncancer health hazards, and taking background concentrations[footnoteRef:3] into consideration:	 [3:  As presented in Section 4 of this feasibility study, background (upstream) fish fillet tissue concentrations of 2,3,7,8-TCDD range from approximately 0.1 to 2 ng/kg-ww. Thus, RBTCs less than 2 ng/kg-ww were not selected as PRGs. ] 




· Baseline PRG:



· 4 ng/kg-ww for the 10-4 cancer risk level based on the baseline HHRA 



· Site-Specific PRGs:



· 12 ng/kg-ww for the noncancer target risk level based on the site-specific HHRA



· 71 ng/kg-ww for the 10-4 cancer risk level based on the site-specific HHRA. 



These PRGs are used in the feasibility study to evaluate the long-term effectiveness of remedial alternatives in achieving risk reduction goals for fish consumption.



[bookmark: _Toc416672328][bookmark: _Toc338007933]Interim Fish Tissue Targets



It is anticipated that a long timeframe may be needed to achieve some of the PRGs presented above.  Therefore, interim targets for recovery of fish tissue are proposed as a means to measure the progress of recovery during and following remedial activities. 



Interim fish tissue targets have been used at sediment sites as benchmarks to evaluate progress toward attaining the longer-term fish tissue goals. Interim targets can also be used in the comparative analysis of alternatives in a feasibility study to evaluate the time needed for each alternative to reach interim targets based on model projections. These interim targets typically include lower (and typically more realistic) fish consumption rates than used for the RME scenario in the baseline HHRA. For example, at the Grasse River site, EPA’s ROD presents a RG for PCBs in fish tissue (0.05 mg/kg) for protection of noncancer hazards and cancer risks based on an average consumption rate of one meal per week as well as two interim targets for PCBs based on average consumption rates of one meal per month (0.26 mg/kg) and one meal every two months (0.36 mg/kg). These interim targets were used in the comparative analysis of alternatives. The ROD stated that modeling predicted the selected alternative would meet these interim target concentrations in 7 to 8 years, but the final RG would not be met in the 30-year modeling period for any remedial alternative.   



A range of potential interim targets has been developed for the LPRSA based on a range of exposure assumptions, target risk levels, and fish consumption rates from NJDEP’s fish consumption advisories for the general population for Upper Passaic River (UPR) and statewide estuarine waters including four meals per year, six meals per year, and one meal per month (Table 2-2). Procedures used to derive the interim targets are the same as used to derive the RBTCs, as presented in Section 4 of this feasibility study.  These targets provide examples that could be selected during the development of the detailed adaptive management plan.



[bookmark: _Toc406765865]
Table 22. Preliminary 2,3,7,8-TCDD Fish Tissue Interim Target Concentrations (ng/kg-ww)



				Receptor



				RME Assumptions



				CTE Assumptions







				



				Non Cancer



				Cancer



				Non Cancer



				Cancer







				



				HI=1



				10-5



				10-4



				HI=1



				10-5



				10-4







				Interim Targets Based on 4 Meals Per Year (Statewide Estuarine Advisory Rate for American Eel)







				 Angler (Adult)



				19



				6



				61



				37



				32



				320







				Interim Targets Based on 6 Meals Per Year (Statewide Estuarine Advisory Rate for Bluefish>6lbs)







				 Angler (Adult)



				13



				4



				41



				25



				21



				213







				Interim Targets Based on 1 Meal Per Month (Statewide Estuarine Advisory Rate for Striped Bass and Bluefish<6 lbs, and Upstream Passaic River Advisory Rate for Carp, Eel, and Bluegill)







				 Angler (Adult)



				6



				2



				20



				13



				11



				107











				



Notes:



				



				



				



				



				



				







				1. Exposure assumptions other than fish consumption rate are consistent with the Baseline HHRA.



2. Central Tendency (CTE) assumptions include 49% cooking loss for 2,3,7,8-TCDD (no loss for RME), and exposure duration of 12 years for adult (compared to 24 years for RME).



3. Proposed range of interim targets for species other than carp are highlighted in yellow and proposed range of interim targets for carp are highlighted in green.



4. Preliminary interim targets are subject to review and revision.







				




















Based on a comparison of these target concentrations to the fish tissue data set used in the baseline HHRA as well as to model projections (considering model uncertainty), ranges of potential interim targets for 2,3,7,8-TCDD in fish tissue fillet (as highlighted in Table 2-2 above) are as follows:



· Species other than carp: 20 to 41 ng/kg-ww. This range would achieve the 1×10-4 risk level with RME assumptions for consumption rates of one meal per month (20 ng/kg) or one meal every two months (41 ng/kg). Figure 2-1 presents a comparison of the fish fillet tissue data for white perch to these interim targets and PRGs.



· Carp: 61 to 320 ng/kg-ww. This range would achieve the 1×10-4 risk level with RME assumptions using a consumption rate of four meals per year (61 ng/kg) or the 1×10-4 risk level with CTE assumptions using a consumption rate of four meals per year (320 ng/kg). Figure 2-1 presents a comparison of the fish fillet tissue data for carp to these interim targets and PRGs. 



If future fish tissue concentrations are within the range of the proposed interim targets for species other than carp, the PRG for the 10-4 cancer risk level based on the Site-Specific HHRA (71 ng/kg) would be achieved. This PRG is near the low end of the range of the proposed interim targets for carp.








[bookmark: _Toc416625844]Figure 21. Comparison of 2,3,7,8-TCDD in LPRSA and UPR White Perch and Carp Fillet Tissue to Proposed Interim Targets and PRGs
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1 INTRODUCTION 




This Short‐Term Effectiveness (STE) Metrics Analysis appendix compares and contrasts the 




remedial alternatives retained in Section 8 and evaluated in Sections 9 and 10 of the Lower 




Passaic River Study Area (LPRSA) feasibility study (FS) in terms of general compatibility with 




environmental (colloquially, “green” or “clean”) metrics such as air emissions, energy 




consumption, and carbon footprint as well as other quality‐of‐life metrics such as traffic and 




commuter rail delays due to bridge openings resulting from implementation of the remedial 




alternatives. These STE metrics are consistent with the U.S. Environmental Protection Agency 




(EPA) Region 2 Clean and Green Policy (USEPA, 2012a), EPA’s  Methodology for 




Understanding and Reducing a Project Environmental Footprint (USEPA, 2012b), and the Naval 




Facilities Engineering Command (NAVFAC) Department of Navy Guidance on Green and 




Sustainable Remediation (Battelle, 2012). These metrics can be mapped onto the short‐term 




effectiveness criteria of Comprehensive Environmental Response, Compensation, and Liability 




Act (CERCLA) that call for addressing any adverse impacts on the workers, community, and 




the environment due to construction and operation of a remedy. Although the “clean/green” 




and quality‐of‐life STE metrics evaluated in this appendix provide direct, comparable 




evaluations of the environmental impacts that may be encountered by the general public in the 




vicinity of the project during implementation, additional effectiveness metrics are also 




considered in the overall evaluation of the remedial alternatives in the FS (e.g., additional 




potential community impacts such as noise and illumination as well as additional 




environmental impacts such as benthic community disruption).  




 
The EPA Region 2 Clean and Green Policy (USEPA, 2012a) states that the environmental 




benefits of federal cleanup programs may be enhanced by promoting technologies and practices 




that are sustainable (e.g., projects that use natural resources and energy efficiently, reduce 




negative impacts on the environment, minimize or eliminate pollution at its source, protect and 




benefit the community at large, and reduce waste to the greatest extent possible). Specific 




objectives of this EPA Region 2 policy are to: 1) protect human health and the environment by 




achieving remedial action goals; 2) support sustainable human and ecological use and reuse of 




remediated land; 3) minimize impacts to water quality and water resources; 4) reduce air toxics 




emissions and greenhouse gas production; 5) minimize material use and waste production; and 




6) conserve natural resources and energy. EPA’s green remediation policies and guidelines will 




be consulted in the development of specific mitigation measures and in the adoption of 




sustainable practices during the remedial design phase.  




 




Four remedial alternatives for the LPRSA, representing a range of removal volumes, risk 




reduction, and remedial time frames, were developed for detailed evaluation in the feasibility 




study: 
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 Alternative 1:  No further action (RM 0 to 17.4). 




 
 Alternative 2:  Targeted dredge and cap, monitored natural recovery (MNR), and 




adaptive management (RM 0 to 17.4), with exposure reduction measures. 
 




 Alternative 3:  Bank‐to‐bank dredge and cap for RM 0 to 8.3, including reestablishment 
of the navigation channel from RM 0 to 2.2 (EPA focused feasibility study [FFS] 
Alternative 3), and MNR for RM 8.3 to 17.4. 
 




 Alternative 4:  Bank‐to‐bank dredge and cap for RM 0 to 8.3, including reestablishment 
of the navigation channel from RM 0 to 2.2, targeted upstream dredge and cap for RM 
8.3 to 17.4, and MNR. 




Each of the active alternatives (Alternatives 2, 3, and 4) considers two dredged material 




management (DMM) scenarios: 




 
• DMM Scenario A:  Transport of dredged sediment via barge to an upland sediment 




processing facility for dewatering and treatment, followed by off‐site disposal of 
dredged sediment in one or more Subtitle C landfills.   




 
• DMM Scenario B: Dredged sediment transported via barge for disposal in a confined 




aquatic disposal (CAD) facility to be constructed in Newark Bay. 




A summary of the main elements of each remedial alternative, other than Alternative 1, is 




provided in Table ES‐2 in this FS.  The estimated construction durations for Alternatives 2, 3, 




and 4 are 7, 24, and 27 years, respectively. 




 




The scope of this study is to evaluate and compare the potential impacts of the remedial 




alternatives with respect to key metrics and to identify best practices for their mitigation. This 




analysis includes on‐site construction activities and transportation to and from the site and 




therefore does not include a footprint analysis of the entire lifecycle of the equipment and 




materials used on the project.  The analysis was performed on an MS Excel platform and 




utilized metrics associated with the following factors: 




 
 Air emissions 




 Carbon dioxide (CO2) emissions 




 Carbon monoxide (CO) emissions 




 Nitrogen oxides (NOx) emissions 




 Sulphur oxides (SOx) emissions 




 Particulate matter with a diameter of 10 micrometers (μm) or less (PM10) emissions 




 Workplace accidents 




 Expected number of accidents during remediation activities 
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 Energy consumption 




 Carbon footprint 




 Resources consumed and disposal capacity utilized. 




The approach/methodology, input data requirements, and results of this quantitative analysis 




are included in Sections 2 through 4 of this appendix.  A discussion of best management 




practices (BMPs) for potentially mitigating these impacts is included in Section 5.  




 




In addition to the construction‐related impacts addressed by the STE metrics, the quality‐of‐life 




and economic impacts to residents, commuters, and businesses in the project area from the 




different remedial alternatives are also evaluated.  For example, the potential exists for 




significant quality‐of‐life and economic impacts to residents, commuters, and businesses in the 




project area resulting from the hundreds to thousands of bridge openings needed for the 




transport of dredged material from the LPR and cap material to the LPR (depending on 




remedial alternative). Multiple openings per day over a period of possibly several decades (for 




Alternatives 3 and 4) would have a severe impact on the quality of life and economy of the 




affected communities. Section 6 of this appendix provides a summary of these potential impacts 




based on studies conducted by the Cooperating Parties Group (CPG) (K&L Gates, 2014). 
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2 APPROACH FOR COMPARISON OF SHORT-TERM 
EFFECTIVENESS METRICS 




This appendix uses the AECOM Sustainability Tool (“Sustainability Tool”) to quantify 




consumption, waste generation, and worker safety/accident risk. The Sustainability Tool is 




similar to the EPA Spreadsheets for Environmental Footprint Analysis (SEFA) (USEPA, 2014a). 




The Sustainability Tool is designed for FS‐level sediment remediation projects. It specifically 




includes inputs for dredging, transloading, and material placement, actions that are all typical 




of sediment remediation projects. 




  




While both tools are capable of estimating remediation footprints, the Sustainability Tool was 




selected because it matches the capabilities of SEFA and provides inputs, analysis and output 




specific to sediment remediation sites (i.e., dredging and material placement inputs). 




2.1 REMEDIATION ACTIVITIES EVALUATED 




Various activities associated with the active remedial alternatives under consideration for the 




LPRSA were subdivided into primary, secondary, and tertiary activities, as depicted in Figure 




2‐1 (USEPA, 2009). Short‐term effectiveness analyses were developed for the primary and 




secondary activities, but were not developed for the tertiary activities.  




 




Brief summaries of the primary, secondary, and tertiary activities are provided below: 




 
 Primary Activities (On‐site Work) 




 Dredge sediments using barge‐mounted derrick‐crane/bucket. Three sizes of 




derrick crane have been assumed to accommodate various site conditions. Two 




disposal options have been considered for each alternative; out‐of‐state landfilling 




of all dredged material (DMM Scenario A), and disposal at a project‐built confined 




aquatic disposal (CAD) site in Newark Bay (DMM Scenario B).  For the CAD 




disposal scenarios, this activity also includes dredging to create the CAD cell(s) in 




Newark Bay. 




 Material placement with clean sand material and armor stone using barge‐




mounted derrick crane/bucket and conveyor type spreader. 




 Transload sediment both to and from the off‐loading facility by barge and tugboat. 




Handle both dredged material and capping material on the barge using front‐end 




loaders. For the out‐of‐state landfill disposal scenario, all dredged material is 




handled in this manner; for the CAD scenario, only contaminated sediment 




dredged during construction of the initial CAD cell is handled in this manner, and 
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all dredged material from the LPR and contaminated sediment dredged during 




construction of subsequent CAD cells (for Alternatives 3B and 4B only) is disposed 




at an open CAD cell. 




 Off‐load dredged sediment bound for out‐of‐state landfill disposal at the 




transloading area (by crane) into containers and load containers onto trucks. 




 Load cap material at the transloading area (by crane) onto the barges. 




 Secondary Activities (Off‐site Work) 




 Transport containers by truck to railcar intermodal facility followed by rail 




transport to out‐of‐state landfill (including the loaded trip to the out‐of‐state 




landfill and the unloaded return trip). Off‐load containers from railcar to trucks for 




transport to the landfill. (For the out‐state landfill disposal scenario, all dredged 




material is handled in this manner; for the CAD scenario, only contaminated 




sediment dredged during construction of the initial CAD cell is handled in this 




manner.) 




 Transport contaminated sediment dredged during construction of additional CAD 




cell(s) to an open CAD cell for disposal (Alternatives 3B and 4B only). 




 Transport uncontaminated sediment dredged during construction of CAD cell(s) 




to the Historic Area Remediation Site (HARS) located east of Sandy Hook, New 




Jersey. 




 Transport clean sand and aggregate by truck and barge from quarry to the LPR. 




 Tertiary Activities (Not Included in the Short‐term Effectiveness Analyses) 




 Mining of aggregate for capping, enhanced natural recovery (ENR), and residuals 




management 




 Manufacturing of construction equipment, construction materials, fuels, lubricants, 




staging equipment, and support facilities 




 Transport workers to/from site 




 Electricity generation for consumption at the site 




 Landfill and CAD management. 




All of the equipment in the primary and secondary activities is assumed to be operated using 




hydrocarbon fuels (i.e., ultra‐low sulfur diesel [ULSD]). 




 




Tertiary activities are those activities that are not directly related to the on‐site activities but that 




are related to the overall remedy at the site. These include construction and staging equipment, 




site preparation, site closure, support facilities, and materials necessary (e.g., personal 




protective equipment, power extension cords, hand held tools, etc.) to implement the active 
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remedial alternatives. These activities are outside the scope of the short‐term effectiveness 




analyses as described by Toffoletto et al. (2005) and Cadotte et al. (2007).  




 




Management of the out‐of‐state landfill was not evaluated because this is an operational 




requirement for the landfill that must comply with local regulatory requirements for the landfill 




as a whole (and is not specific to the remedial action). For the CAD scenario, dredging to create 




the cell(s) and capping for closure of the cell(s) are primary activities, whereas monitoring and 




maintenance are considered to be tertiary activities. Electricity consumed on site is not included 




in the short‐term effectiveness metrics because it is considered to be a small portion of the total 




energy used on site. 




2.2 INVENTORY OF METRICS 




2.2.1 Air Pollutant Emissions 




Air pollutant emissions include estimates of CO2 emissions, the most important greenhouse gas 




(GHG), followed by NOx, CO, SOx, and PM10. These estimates are calculated using an emission 




factor approach, where the emission factors represent the mass of pollutant emitted per unit of 




activity and are normally referred to as “default” emissions. The major uncertainty for an 




emission factor is related to the degree of similarity between the target equipment/process the 




factor is used for and the equipment/process the factor was derived from. Estimation of activity 




(e.g., throughput, operating hours, etc.) requires knowledge of the equipment and facilities 




involved. Usually, emission factors estimate CO2 emissions more accurately than CO, NOx, SOx, 




and PM10 emissions, whose estimates are affected by specific characteristics of the fuel, 




equipment, and the operating conditions (World Resources Institute, 2006).  




2.2.2 Energy Consumption 




Energy consumption refers to thermal and electrical energy consumption. Thermal energy 




consumption arises from fuel combustion, based on the high heating value for ultra‐low sulfur 




diesel fuel (146 megajoules per gallon [MJ/gal]), and it is directly related to the amount of diesel 




fuel consumed during the project. Electrical energy consumption is related to the electricity 




purchased from the grid and is estimated as the product of equipment power demand and 




utilization time. 




2.2.3 Workplace Accidents 




Workplace accidents are a realistic outcome of remedial activities, and the number of accidents 




is assumed to be proportional to the duration of remedial activities. However, accidents can be 




reduced or even avoided all together by employing the following BMPs: 
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 Complete a safety plan and ensure that all personnel are familiar with it. 




 Provide proper safety equipment. 




 Perform daily safety tailgate meetings to discuss potential hazards. 




 Perform regular safety audits. 




 Maintain a Site Safety and Health Officer on site at all times. 




The number of estimated accidents reported in this appendix is for comparison purposes only. 




The number of accidents is based on accident rates determined from U.S. Department of Labor 




statistics for industrial categories relevant to the proposed work, but these statistics are 




representative of all heavy construction and are not specific to remediation. Typically, 




remediation projects focus on work quality as opposed to production (i.e., removal or reduction 




of contamination is more important than high production rates). A focus on quality also results 




in a project site that focuses on safety, which includes an increase of oversight and deliberate 




production rates that slow down equipment and ensure safe work practices. 




2.2.4 Carbon Footprint 




Carbon footprint, for the purpose of this FS, is defined as the forested area necessary to absorb 




the CO2 produced during all of the remediation activities, based on the sequestration rate for 




average U.S. forest. Carbon is stored by plants as they photosynthesize atmospheric CO2 into 




plant biomass. Subsequently, some of this plant biomass is indirectly stored as soil organic 




carbon during decomposition processes. The sequestration rate is a function of the form of 




biomass (as dry matter) and the annual vegetation growth rate. The sequestration rate is 




estimated as 1.22 metric tons of CO2 sequestered per acre of average U.S. forest per year 




(USEPA, 2014b). 
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3 INPUT DATA REQUIREMENTS 




Two categories of input data were compiled to perform the short‐term effectiveness analyses: 




literature and site‐specific data. The literature data are comprised of generic factors and 




constants found in databases and published literature. The site‐specific data relate to the 




manner in which the remedial alternatives are assumed to be implemented (e.g., number and 




characteristics of equipment, labor requirements, production rates, and transportation 




distances), based on known or anticipated site conditions.  




 




The literature data include technological and aggregate workplace data that are not dependent 




upon the design of the project itself, but rather are specific to the technologies that will be used 




to implement the project; e.g., energy content of fuels, typical fuel consumption rates for the 




types of equipment to be used, air emission factors, and industrial and transportation 




workplace accident rates are examples of background data. Data used for the calculations in this 




appendix were obtained mostly from EPA (1995a, 1995b), Argonne National Laboratory (2012), 




and the U.S. Department of Labor (USDOL, 2007, 2008). In particular, the EPA reports 




document air emission factors related to different sources (stationary internal combustion 




engines or mobile sources), dust emission equations for heavy construction and plowing 




operations, and transport on paved and unpaved roads.  




 




Site‐specific data describe how equipment and manpower may be used to implement a specific 




alternative. These include estimates of dredged and cap material volumes, the locations where 




dredging and capping occur in relation to project support facilities, dredging and capping 




productivity rates as defined by the physical layout of the work and external factors that may 




limit throughput (e.g., transportation constraints), and dredged material disposal locations, 




among other factors. Estimates of dredged material and cap material volumes, construction 




sequencing, equipment, production rates, and construction durations used for the short‐term 




effectiveness analysis are based on the assumptions described in the FS and other supporting 




appendices.  Certain assumptions may differ slightly from the FS, but these differences, if any, 




should not have a substantive effect on the overall results or the relative differences between the 




alternatives.  




 




In addition to on‐site activities (both in‐river and at shoreside support facilities), an important 




component of the site‐specific input data relates to the disposal of dredged material. Two 




disposal scenarios (DMM Scenarios A and B) are considered for each alternative, and the 




differences in construction effort between these two scenarios (and hence the effectiveness 




metrics) vary as a result. 




 




For each alternative, DMM Scenario A assumes disposal of all dredged material at a Resource 




Conservation and Recovery Act (RCRA) Subtitle C landfill in Waynoka, Oklahoma. This 




scenario requires the transloading and stabilization of all dredged material from barges at a 
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sediment processing facility, rail transport between northern New Jersey and Oklahoma, and 




trucking of the sediment to and from rail transfer stations.  




 




DMM Scenario B assumes disposal of material dredged from the Lower Passaic River at a CAD 




site. In general terms, CAD disposal consists of subaqueous placement of dredged material in 




areas where the migration of contaminants from the placed material can be controlled through 




geologic conditions at the CAD site and/or the use of engineering controls (such as a cap). As 




there are no existing nearby CAD sites available to receive dredged material from the LPR, for 




the purposes of the FS it is assumed that a project‐specific CAD will be constructed in Newark 




Bay, and the effort to construct the CAD is therefore considered to be part of the project.  




 




The same general CAD design criteria used by EPA in its FFS (The Louis Berger Group, 2014) 




were employed for this FS, including assumptions about location, depth of cells within the CAD 




site, allowable side slopes, etc. For this FS, one CAD cell is assumed for Alternative 2B and two 




significantly larger CAD cells are assumed for Alternatives 3B and 4B (see Appendix H for 




discussion regarding the conceptual design and sizing of the CAD cells for each alternative). It 




was assumed that contaminated, shallow sediment from the first cell to be constructed at the 




CAD site would be disposed of at an out‐of‐state landfill, and that this quantity of sediment 




would be transloaded, stabilized and transported to the same location utilized in DMM 




Scenario A. Deeper, uncontaminated sediments excavated from the CAD site would be 




transported by barge to HARS, the site of a historic mud dump east of Sandy Hook, New Jersey 




that is currently receiving clean sediments from regional dredging projects for the purposes of 




constructing a remedial cap. Contaminated sediment dredged during construction of 




subsequent CAD cells (for Alternatives 3B and 4B which require more than one cell) would be 




disposed in the previously‐constructed CAD cell. 




 




The metrics were calculated based on the activities assumed for each remedial alternative. 




Literature input values for the landfill and CAD scenarios are summarized in Tables 3‐1A and 




3‐1B, respectively. Site‐specific assumptions are reported in Tables 3‐2A and 3‐2B for the landfill 




and CAD scenarios, respectively.  
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4 RESULTS OF METRICS ANALYSIS 




Table 4‐1 presents the summary output for the remedial alternatives. In general terms, for either 




disposal scenario the GHG emissions, landfill capacity requirements and total energy 




consumption are correlated to and increase with the total volume of material to be dredged and 




transported. However, the CAD scenarios for each alternative generate fewer emissions and 




consume significantly less capacity and energy than the out‐of‐state landfill disposal scenarios.  




 




Alternative 2 results in the lowest GHG (CO2) emissions (approximately 25,000 metric tons for 




the CAD scenario and 54,000 metric tons for the out‐of‐state landfill disposal scenario) and 




Alternative 4 results in the highest GHG emissions (approximately 104,000 metric tons for the 




CAD scenario and 298,000 metric tons for the out‐of‐state landfill disposal scenario), which is 




primarily correlated to the amount of dredged material which would need to be transported to 




the final disposal facility. For comparison, the average per capita annual GHG emissions in the 




US are estimated at 17.6 metric tons (World Bank, 2014). 




 




Table 4‐1 also presents other air pollutant emissions, the energy required to excavate and 




transport material, and the required landfill volume needed to dispose of the dredged material 




generated by each of the remedial alternatives. The air emissions, energy consumption, and 




landfill space used increase in proportion to the dredged volume of the alternatives. For 




comparison, the energy required to excavate and transport the sediments and transport and 




place capping material over the life of the project for the out‐of‐state landfill disposal scenario 




for Alternatives 3 and 4 equate to the average annual residential energy use of approximately 




130,000 and 137,000 New Jersey homes, respectively (EIA, 2013). For the CAD scenario, these 




same alternatives equate to the energy use of approximately 43,000 to 48,000 New Jersey homes, 




respectively. The landfill space required for the dredged material associated with the out‐of‐




state landfill disposal scenarios for either Alternatives 3 or 4 equate to nearly 15 percent of the 




total landfill capacity in New Jersey (estimated at about 32 million cubic yards in 2006 by the 




New Jersey Department of Environmental Protection [NJDEP]). Also of interest is that the 




dredged material volume for both Alternatives 3 and 4 alone are equivalent to over half of the 




2012 transfer and disposal capacity of Northern New Jersey (estimated at approximately 8 




million cubic yards assuming 300 days per year of transfer and disposal availability, based on 




the Solid Waste Association of North America) (SWANA, 2012). Furthermore, according to an 




Assembly Resolution for the State of New Jersey introduced in December 2012, landfills are 




currently approaching 98 percent of their capacity in the state. For this FS, disposal at an out‐of‐




state RCRA Subtitle C landfill in Oklahoma was assumed for DMM Scenario A alternatives.    
 




In addition, Table 4‐1 provides the estimates of the carbon footprint for each alternative 




expressed in acre‐years, where one acre‐year represents the amount of CO2 sequestered by one 




acre of average U.S. forest for one year. For either the out‐of‐state landfill disposal or CAD 
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scenarios, these results show Alternative 2 to have the lowest quantitative footprint, while 




Alternative 4 has the highest. For the out‐of‐state landfill disposal scenarios, carbon footprint 




ranges from approximately 22,000 acre‐year (Alternative 2) to 120,000 acre‐year (Alternative 4). 




For the CAD scenarios, the footprint ranges between approximately 10,000 and 41,000 acre‐




years for Alternatives 2 and 4, respectively. In terms of existing capacity, the 120,000 acre‐year 




carbon footprint for the out‐of‐state landfilling scenario for Alternative 4 would consume the 




equivalent of six percent of the annual sequestration capacity provided by New Jersey’s existing 




1,963,561 acres of forest (NASF, 2013); by contrast, the CAD scenario for Alternative 2 would 




consume approximately one‐half of a percent of that capacity.  




 




Although potential workplace accidents have not been traditionally considered as part of FS 




evaluations, these cannot be ignored in the context of short‐term effectiveness evaluations. 




Estimates of the numbers of expected worker accidents are summarized in Table 4‐1; as with the 




GHG emissions and carbon footprint results, the expected worker accidents correlate to the total 




volume of dredging and the disposal method, but the magnitude depends on the disposal 




scenario; the out‐of‐state landfill disposal scenarios are generally higher, and the CAD scenarios 




are generally lower. For example, for the out‐of‐state landfill scenario, the estimated number of 




worker accidents ranges from 14 for Alternative 2 to 74 for Alternative 4; for the CAD scenario, 




the estimated number of worker accidents ranges from 7 for Alternative 2 to 30 for Alternative 




4. However, while workplace accidents are a realistic outcome of remedial activities, accidents 




can be reduced or even avoided altogether by employing the proper BMPs. 




 




Figure 4‐1 visually presents the estimated GHG emissions (as metric tons of CO2) produced by 




each activity (i.e., dredging, transloading, transporting, capping, and miscellaneous1) for each 




remedial alternative. Because of fundamental differences in process between the two disposal 




scenarios within each alternative, some summary emissions categories are different for DMM 




Scenario A as compared to DMM Scenario B (related primarily to the transportation of dredged 




material), but the totals are nevertheless descriptive of the overall scale of each alternative and 




scenario. For DMM Scenario A, waterborne transport of all dredged material to a transfer 




facility and unloading for land‐based transport is summarized as “transloading,” while 




“transportation” summarizes all truck and rail transport of dredged material, and waterborne 




delivery of capping material. For DMM Scenario B, transloading is significantly reduced and so 




two separate transportation categories are reported instead. “Transportation to CAD” includes 




all waterborne transport of dredged material disposed of at the CAD site (including material 




dredged from the LPR, as well as contaminated sediment from the construction of the second 




CAD cell for Alternatives 3B and 4B that is disposed of within the first CAD cell). “All other 




transportation” for DMM Scenario B includes land and waterborne transport of capping 




materials, land and waterborne transport and transloading of contaminated sediment from the 




first cell constructed at the CAD site to a landfill, and the waterborne transport of all clean 




sediment excavated from the CAD site to HARS for disposal. 




                                            
1  Miscellaneous activities include emissions from small‐scale construction equipment (e.g., front‐end loaders). 
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Figure 4‐1 shows that the largest amount of CO2 emissions are associated with transportation of 




dredged material, regardless of disposal scenario (although the emissions associated with 




transportation for the out‐of‐state landfill disposal scenarios are significantly higher than the 




total emissions from the CAD scenarios) and that the GHG impact for either disposal scenario is 




largest for Alternative 4 (and similar to Alternative 3), with Alternative 2 showing a much 




smaller GHG impact (again, related to the amount of dredged material needed to be 




transported for each alternative). 
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5 BEST MANAGEMENT PRACTICES 




In general, particulate and CO2 air emissions are generated from internal combustion in 




construction equipment, and dust created by transportation and construction activities. SOx 




emissions depend on the sulphur content of the diesel fuel. If the sulphur content of the fuel is 




reduced, then SOx emissions will decrease.  




 




The primary source of particulate and CO2 air emissions is fuel consumption during on‐site and 




off‐site activities. Transportation accounts for the largest portion of these emissions. The FS 




assumes that rail and barge transport will be used to the maximum extent possible. Rail and 




barge transport is the most efficient way to reduce project emissions for both particulates and 




CO2, as compared to long‐haul trucking.  




 




The EPA Green Remediation Clean Fuel & Emission Technologies for Site Cleanup (USEPA, 




2010) identifies a number of best management practices (BMPs) for reducing air emissions. 




These BMPs generally fall into four categories: 




 
 Effective operation and maintenance to ensure efficiency of vehicles and field 




equipment.  




 Advanced diesel technologies. 




 Alternative fuels and fuel additives. 




 Fuel‐efficient or alternative fuel vehicles. 




All of these BMPs are potentially applicable for remedial alternatives in the LPRSA to reduce 




CO2 and particulate air emissions. The use of biodiesel is one such option; however, solvent 




properties of biodiesel as compared to conventional diesel (especially for higher grades of 




biodiesel2) may cause the removal of deposits from within the fuel system when first introduced 




into an existing diesel system, clogging filters and creating waste and potential safety issues 




(NBB, 2010). The use of biodiesel as a primary fuel for dredging equipment is therefore 




considered unlikely; however, a reduction in CO2 emissions can be achieved by using biodiesel 




in the smaller construction equipment (e.g., front‐end loaders) for which biodiesel conversion 




may have already occurred or is feasible to implement. Some electric dredges are currently in 




use that would reduce emissions associated with dredging activities; however, this technology 




is new and not widely used. Electric dredges would also require further construction design 




and might not be applicable to the entire LPR because of navigation restrictions. Examples of 




advanced diesel technologies include retrofitting diesel engines with diesel particulate filters. 




                                            
2  Biodiesel grades range from B2 (containing 2% biodiesel and 98% diesel fuel) up to B100 (containing 99.9% 




biodiesel). 
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Fuel‐efficient or alternative fuel vehicles such as small trucks or hybrid cars may be considered 




for site management and monitoring activities. 




 




SOx emissions depend on the sulphur content of the fuel. For SOx, 95% of emissions are in the 




form of SO2, with 1% to 5% being SO3.     As of December 1, 2010 all diesel fuel sold in the U.S. is 




required to be ULSD (USDOE, 2013). As such, emissions will result in a decrease of over 90% 




(USEPA, 2012c). Emissions of CO, NOx, and PM10 are primarily generated through the operation 




of construction and transportation equipment. CO is present in exhaust emissions and is a result 




of incomplete fuel combustion. NOx refers to the composite of nitric oxide (NO) and nitrogen 




dioxide (NO2). NOx forms through thermal fixation and chemical bond conversion, both of 




which take place during combustion. PM10 is generated in two ways. The first is through 




internal combustion in construction equipment, and the second is dust generated by 




transportation and construction activities. The best way to reduce GHG and particulate 




emissions is through the use of BMPs, as described here. 




 




BMPs that can be specified during remedial design to further increase short‐term effectiveness 




and are consistent with EPA Region 2 policy include: 




 
 Recycle uncontaminated materials removed from the LPR (i.e., metals, 




construction debris, tires, etc.). 




 Limit on‐site vehicle speed to reduce particle suspension and increase fuel 
efficiency (USEPA, 2008a). 




 Select properly sized and powered equipment. 




 Based on availability, consider equipment engines meeting USEPA Tier 2 
emissions standards (likely to have a cost premium associated with this option).  




 Select fuel‐efficient equipment/vehicles and alternative fuel vehicles (electric, 
hybrid, compressed natural gas) (USEPA, 2010). 




 Select equipment fitted with advanced emission control systems (diesel 
oxidation catalyst, diesel particulate matter filter, partial diesel particulate filter, 
diesel multi‐stage filter, selective catalytic reduction) (USEPA, 2010). 




 Select efficient modes of transportation for movement of materials (e.g., 
rail/barge vs. truck transport). 




 Optimize the transloading process by selecting efficient modes of 
transportation for movement of materials (e.g., rail vs. truck transport). 




 Select lower GHG‐emitting fuel sources (e.g., biodiesel) for small equipment 
and trucks.  




 Provide alternatives to diesel‐powered generators for use during construction. 




 Impose idling restrictions on construction equipment to increase fuel efficiency 
and reduce GHG emissions. 




 Conduct routine equipment and vehicle maintenance. 
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 Accurately delineate contaminated sediment and sediment management areas 
to minimize dredging volume. 




 Perform construction sequentially in a manner intended to reduce unnecessary 
movement of construction equipment. 




 Analyze various alternative technologies that could reduce energy 
consumption, waste, and emissions. 




 Select a land‐based disposal facility that collects methane (USEPA, 2010). 




 Incorporate sustainable site design (USEPA, 2010). 




 Use Environmental Management System (EMS) practices (USEPA, 2010). 




 Survey on‐site for potential material to backfill excavated/capped areas and re‐
use on‐site material when possible (USEPA, 2008b). 




 Select equipment and processes that minimize water use, and promote reuse and 
water conservation. 




 Adopt environmentally preferable purchasing practices (construction products 
and other miscellaneous items). 




 Select suitable types of equipment and vehicles capable of handling alternative 
fuels (e.g., biomass‐based renewable fuel) and fuel additives (e.g., emulsified 
diesel, cetane enhancers) to improve fuel economy and lower GHG emissions 
(USEPA, 2010).  




 Select reused, reusable, recycled, and recyclable materials to the greatest extent 
practical. 




 Purchase renewable energy credits. 




 Use additional environmental training and meetings for construction personnel 
to address environmental concerns. 




 Select contractors/subcontractors that use EMS practices. 




A number of the operation and maintenance BMPs may be applicable during construction. 




These include: 




 
 Reduce vehicle idling. 




 Maintain equipment. 




 Follow transportation and site management plans that emphasize fuel 
efficiency and proper fuel handling. 




 Obtain materials and equipment locally to minimize shipping and mobilization 
distance. 




 Encourage construction personnel to carpool to and from the site. 




Components of the alternatives that will likely be most influenced in terms of CO2 reduction are 




the miscellaneous and transportation activity categories because small‐scale equipment and 




trucks are associated with these activities. By using biodiesel in small‐scale equipment/trucks 
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and following the BMPs listed above, some reductions in CO2 emissions may be achieved. CO2 




emissions could be reduced by approximately 3% (for all the activities combined for a given 




remedial alternative) by using B20 grade biodiesel (20% biodiesel). For the other activities, 




BMPs such as the use of biodiesel are likely to have insignificant effects in terms of CO2 




reduction because of the nature of heavy equipment and transportation conveyances used to 




perform these activities. 




 




Another aspect of construction is ensuring the safety of all personnel. To prevent accidents, 




safety BMPs such as the following are expected to be used: 




 
 Complete a safety plan and ensure that all personnel are familiar with it. 




 Provide proper safety equipment. 




 Perform daily safety tailgate meetings to discuss potential hazards. 




 Perform regular safety audits. 




 Maintain a Site Safety Officer on‐site at all times. 
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6 IMPACTS DUE TO BRIDGE OPENINGS 




In addition to the construction‐related impacts discussed in the prior sections of this appendix, 




the potential exists for significant quality‐of‐life and economic impacts to residents, commuters, 




and businesses in the project area resulting from the hundreds to thousands of bridge openings 




needed for the transport of dredged material from the LPR and cap material to the LPR 




(depending on remedial alternative). The CPG comments (K&L Gates, 2014) on EPA’s Proposed 




Plan and Focused FS for the Lower Eight Miles of the LPR provide a comprehensive discussion 




with supporting analyses documenting the potential impacts to the community (AECOM, 




2014a, 2014b, 2014c). Although all active alternatives will require bridge openings for 




transporting dredged sediments and cap material, the impacts to the community potentially 




resulting from the significant volumes and durations of Alternatives 3 and 4 relative to 




Alternative 2 should be considered in the comparative analysis of alternatives. 




 




Initial studies were performed by the CPG (AECOM, 2014a, 2014b, 2014c) of the potential 




impacts on roadway and passenger rail network operations due to the opening of select 




roadway and rail bridges over the LPR to allow barges to pass. The analyses of potential 




impacts on vehicular traffic operations on the roadways leading to the Clay Street, Bridge Street 




and Jackson Street bridges show that delays associated with even single events on one bridge 




can be substantial in terms of vehicles queued on local streets and major roadways, with 




extensive associated delays for travelers. These studies (AECOM, 2014a, 2014b) concluded that: 




 




 The street system of Newark and Harrison is congested during peak periods, so the 




ability of these streets to absorb and serve diverted traffic is limited.  




 Opening of any of these three bridges will cause traffic backups that will impact key 




local and regional streets and highways, including Bridge Street / Harrison Avenue, 




McCarter Highway (NJ Route 21), I‐280, Raymond Boulevard, and Market Street. 




 The resulting congestion following each bridge opening could take between one‐half to 




two hours to dissipate, resulting in cumulative driver and passenger delays in the 




hundreds of hours at each bridge. Successive bridge openings (to accommodate barge 




movement upstream or downstream) could increase the congestion where local bridges 




are close together (e.g., Bridge Street Bridge and Clay Street Bridge).  




 The impact on an individual motorist’s travel time will also be significant.  Typically the 




motorist will experience at least 15 minutes of delay over and above the delay caused by 




normal congestion.  Delays could be considerably longer, depending on the time, 




location and coordination of bridge openings. 




 The idling cars will add to GHG emissions that were estimated in Section 4 of this 




appendix from construction activities. 
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 While the above conditions might be acceptable if they occurred infrequently, multiple 




openings per day over a period of possibly several decades would have a severe impact 




on the quality of life and economy of the affected communities. 




 Physical failure of the bridges due to structural or mechanical problems is a real 




possibility, and would place the local community at greater risk of mobility problems as 




well as potential impacts to emergency services.   




  




The preliminary assessment of potential delays on commuter and intercity rail passenger 




service (AECOM, 2014b, 2014c) confirm that any regular opening of major rail bridges carrying 




Amtrak, NJ Transit (NJT) and Port Authority Trans‐Hudson (PATH) trains would have very 




serious and extensive impacts on rail network operations, with extensive delays to thousands of 




passengers. If more frequent rail bridge openings at multiple times of the day were required, 




the transportation effects on these vital travel links between New Jersey and New York City 




could result in serious economic impacts.  




 




If frequent openings of the Dock Bridge are being proposed, the poor condition of that very 




important rail crossing and its ability to withstand repeated openings would have to be 




considered given its critical role in the rail network and the significant effects of any extended 




outages. Adding the effects of closing the NJT Morristown Line Bridge would add further train 




and passenger delays. Similar opening of Conrail’s Point‐No‐Point Bridge farther south on the 




LPR could result in important disruptions to the region’s rail freight network and services. 




Detailed studies of these potential impacts are needed in connection with any plan that requires 




these bridges to be opened on a regular basis. 




 




As the duration over which an increased number of bridge openings would be experienced for 




Alternatives 3 and 4 (estimated at 24 and 27 years, respectively) would be nearly four times 




longer than Alternative 2 (estimated at 7 years), the quality‐of‐life and economic impacts of 




these delays on vehicular and rail travel over more than two decades would be substantial 




(AECOM, 2014c) relative to Alternative 2, which achieves site‐specific remedial action objectives 




through implementation of the engineered targeted remedy, utilization of monitored natural 




recovery, adaptive management, monitoring, and institutional controls. 
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7 CONCLUSIONS 




This Short‐Term Effectiveness (STE) Metrics Analysis appendix provides an evaluation and 




comparison of the potential impacts of the remedial alternatives (including on‐site construction 




activities and transportation of materials to and from the site) with respect to key STE metrics 




and identifies best practices for their mitigation. It does not include a footprint analysis of the 




entire lifecycle of the equipment and materials used on the project.  The analysis was performed 




on an MS Excel platform and utilized metrics associated with air emissions, workplace 




accidents, energy consumption, carbon footprint and resources consumed and disposal capacity 




utilized. These metrics are consistent with EPA Region 2’s 2012 “Clean and Green” policy, 




EPA’s 2012 “Methodology for Understanding and Reducing a Project Environmental 




Footprint,” and the NAVFAC Department of Navy Guidance on Green and Sustainable 




Remediation.  




 




Two disposal scenarios were considered for each alternative; out‐of‐state landfilling of all 




dredged material (DMM Scenario A), and disposal at a project‐built CAD site in Newark Bay 




(DMM Scenario B). For each alternative, emissions associated with dredging are slightly higher 




for the CAD scenario, but total overall emissions are significantly higher for the out‐of‐state 




landfill disposal scenarios. Alternative 2 results in the lowest GHG (CO2) emissions 




(approximately 25,000 metric tons for the CAD scenario and 54,000 metric tons for the landfill 




disposal scenario) and Alternative 4 results in the highest GHG emissions (approximately 




104,000 metric tons for the CAD scenario and 298,000 metric tons for the landfill disposal 




scenario).  For comparison, the average per capita annual GHG emissions in the US are 




estimated at 17.6 metric tons. 




 




The same trends apply to other STE metrics, and the air emissions, energy consumption, landfill 




use and carbon footprint increase in proportion to the dredged volume of the alternatives. For 




comparison, the energy required to excavate and transport the sediments and transport and 




place capping material over the life of the project for the out‐of‐state landfill disposal scenario 




for Alternatives 3 and 4 equate to the average annual residential energy use of approximately 




130,000 and 137,000 New Jersey homes, respectively. For the CAD scenario, these same 




alternatives equate to the energy use of approximately 43,000 to 48,000 New Jersey homes, 




respectively. The landfill space required for the dredged material associated with the upland 




disposal scenarios for either of Alternatives 3 or 4 equate to nearly 15 percent of the total landfill 




capacity in New Jersey (estimated at about 32 million cubic yards in 2006 by NJDEP). For either 




the landfill disposal or CAD scenarios, these results show Alternative 2 to have the lowest 




quantitative footprint, while Alternative 4 has the highest. For the out‐of‐state landfill disposal 




scenarios, carbon footprint ranges from approximately 22,000 acre‐year (Alternative 2) to 




120,000 acre‐year (Alternative 4). For the CAD scenarios, the footprint ranges between 




approximately 10,000 and 41,000 acre‐years for Alternatives 2 and 4, respectively. 
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In addition to the construction‐related impacts, the potential exists for significant quality‐of‐life 




and economic impacts to residents, commuters, and businesses in the project area resulting 




from the hundreds to thousands of bridge openings needed for the transport of dredged 




material from the LPR and cap material to the LPR (depending on remedial alternative). 




Multiple openings per day over a period of possibly several decades (for Alternatives 3 and 4) 




would have a severe impact on the quality of life and economy of the affected communities.  
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Figure 2-1 Lifecycle of the Remediation Activities Concept Diagram  
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Figure 4-1 Greenhouse Gas Emissions for Alternatives Evaluated in the FS 
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Table 3-1A. STE Metrics Analysis Input − Literature Data, Out-of-State Landfill (DMM Scenario A) 




1   DREDGING 
Description Units Value References 




Emission factor for CO2  lb/gal 23.586 




GREET   - Barge Transportation, Diesel - Center for Transportation Research, 
Energy Systems Division, Argonne National Laboratory, 2012 




Emission factor for CO lb/gal 0.067 
Emission factor for NOx lb/gal 0.334 
Emission factor for SOx lb/gal 0.002 
Emission factor for PM10 lb/gal 0.012 
Emission factor for CO2  lb/gal 23.557 




GREET - Stationary Engine, Diesel - Center for Transportation Research, Energy 
Systems Division, Argonne National Laboratory, 2012 




Emission factor for CO lb/gal 0.070 
Emission factor for NOx lb/gal 0.140 
Emission factor for SOx lb/gal 0.002 
Emission factor for PM10 lb/gal 0.012 
Work accidents rate for inland water 
freight transportation accidents/worker/year 0.03600 U.S. Department of Labor (Industry Injury and Illness Data, 2007 - Supplemental 




News Release Tables SNR05) 
Deadly work accidents rate for water 
transportation accidents/worker/year 0.00030 U.S. Department of Labor, Bureau of Labor Statistics, Census of Fatal Occupational 




Injuries, 2008 
Work accidents rate for heavy and 
civil engineering construction accidents/worker/year 0.05100 U.S. Department of Labor (Industry Injury and Illness Data, 2007 - Supplemental 




News Release Tables SNR05) 
Deadly work accidents rate for 
operating engineers and other 
construction equipment operators 




accidents/worker/year 0.00011 U.S. Department of Labor, Bureau of Labor Statistics, Census of Fatal Occupational 
Injuries, 2008 




Energy content of ultra low sulfur 
diesel fuel MJ/gal 146.11 GREET - Diesel High Heating Value - Center for Transportation Research, Energy 




Systems Division, Argonne National Laboratory, 2013 
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Table 3-1A. STE Metrics Analysis Input − Literature Data, Out-of-State Landfill (DMM Scenario A) (cont’d) 




2   TRANSLOADING 
Description Units Value References 




Emission factor for CO2  lb/gal 23.586 




GREET   - Barge Transportation, Diesel - Center for Transportation Research, 
Energy Systems Division, Argonne National Laboratory, 2012 




Emission factor for CO lb/gal 0.067 
Emission factor for NOx lb/gal 0.334 
Emission factor for SOx  lb/gal 0.002 
Emission factor for PM10  lb/gal 0.012 
Work accidents rate for inland water 
freight transportation accidents/worker/year 0.03600 U.S. Department of Labor (Industry Injury and Illness Data, 2007 - Supplemental 




News Release Tables SNR05) 




Deadly work accidents rate for water 
transportation accidents/worker/year 0.00030 U.S. Department of Labor, Bureau of Labor Statistics, Census of Fatal Occupational 




Injuries, 2008 




Work accidents rate for heavy and 
civil engineering construction accidents/worker/year 0.05100 U.S. Department of Labor (Industry Injury and Illness Data, 2007 - Supplemental 




News Release Tables SNR05) 




Deadly work accidents rate for 
operating engineers and other 
construction equipment operators 




accidents/worker/year 0.00011 U.S. Department of Labor, Bureau of Labor Statistics, Census of Fatal Occupational 
Injuries, 2008 




Energy content of ultra low sulfur 
diesel fuel MJ/gal 146.11 GREET - Diesel High Heating Value - Center for Transportation Research, Energy 




Systems Division, Argonne National Laboratory, 2013 
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Table 3-1A. STE Metrics Analysis Input − Literature Data, Out-of-State Landfill (DMM Scenario A) (cont’d) 




3   TRANSPORTATION 
Description Units Value References 




Emission factor for CO2  lb/gal 23.701 




GREET - Truck Transportation, Diesel - Center for Transportation Research, Energy 
Systems Division, Argonne National Laboratory, 2012 




Emission factor for CO lb/gal 0.004 
Emission factor for NOx lb/gal 0.013 
Emission factor for SOx lb/gal 0.003 
Emission factor for PM10 lb/gal 0.001 
Emission factor for CO2  lb/gal 23.567 




GREET - Train Transportation, Diesel - Center for Transportation Research, Energy 
Systems Division, Argonne National Laboratory, 2012 




Emission factor for CO lb/gal 0.062 
Emission factor for NOx lb/gal 0.318 
Emission factor for SOx lb/gal 0.002 
Emission factor for PM10 lb/gal 0.008 
Emission factor for CO2  lb/gal 23.586 




GREET   - Barge Transportation, Diesel - Center for Transportation Research, Energy 
Systems Division, Argonne National Laboratory, 2012 




Emission factor for CO lb/gal 0.067 
Emission factor for NOx lb/gal 0.334 
Emission factor for SOx lb/gal 0.002 
Emission factor for PM10 lb/gal 0.012 
Work accidents rate for general 
freight trucking, local accidents/worker/year 0.05200 U.S. Department of Labor (Industry Injury and Illness Data, 2007 - Supplemental News 




Release Tables SNR05) 
Deadly work accidents rate for truck 
transportation accidents/worker/year 0.00026 U.S. Department of Labor, Bureau of Labor Statistics, Census of Fatal Occupational 




Injuries, 2008 
Work accidents rate for rail 
transportation accidents/worker/year 0.02200 U.S. Department of Labor (Industry Injury and Illness Data, 2007 - Supplemental News 




Release Tables SNR05) 
Deadly work accidents rate for rail 
transportation accidents/worker/year 0.00006 U.S. Department of Labor, Bureau of Labor Statistics, Census of Fatal Occupational 




Injuries, 2008 
Work accidents rate for inland water 
freight transportation accidents/worker/year 0.036 U.S. Department of Labor (Industry Injury and Illness Data, 2007 - Supplemental News 




Release Tables SNR05) 
Deadly work accidents rate for water 
transportation accidents/worker/year 0.000299 U.S. Department of Labor, Bureau of Labor Statistics, Census of Fatal Occupational 




Injuries, 2008 
Energy content of ultra low sulfur 
diesel fuel 




MJ/gal 146.11 GREET - Diesel High Heating Value - Center for Transportation Research, Energy 
Systems Division, Argonne National Laboratory, 2013 
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Table 3-1A. STE Metrics Analysis Input − Literature Data, Out-of-State Landfill (DMM Scenario A) (cont’d) 




4   MATERIAL PLACEMENT 
Description Units Value References 




Emission factor for CO2  lb/gal 23.557 




GREET - Stationary Engine, Diesel - Center for Transportation Research, Energy 
Systems Division, Argonne National Laboratory, 2012 




Emission factor for CO lb/gal 0.070 
Emission factor for NOx lb/gal 0.140 
Emission factor for SOx lb/gal 0.002 
Emission factor for PM10 lb/gal 0.012 
Emission factor for CO2  lb/gal 23.586 




GREET   - Barge Transportation, Diesel - Center for Transportation Research, Energy 
Systems Division, Argonne National Laboratory, 2012 




Emission factor for CO lb/gal 0.067 
Emission factor for NOx lb/gal 0.334 
Emission factor for SOx lb/gal 0.002 
Emission factor for PM10 lb/gal 0.012 
Work accidents rate for inland 
water freight transportation accidents/worker/year 0.03600 U.S. Department of Labor (Industry Injury and Illness Data, 2007 - Supplemental News 




Release Tables SNR05) 
Deadly work accidents rate for 
water transportation accidents/worker/year 0.00030 U.S. Department of Labor, Bureau of Labor Statistics, Census of Fatal Occupational 




Injuries, 2008 
Work accidents rate for heavy and 
civil engineering construction accidents/worker/year 0.05100 U.S. Department of Labor (Industry Injury and Illness Data, 2007 - Supplemental News 




Release Tables SNR05) 
Deadly work accidents rate for 
operating engineers and other 
construction equipment operators 




accidents/worker/year 0.00011 U.S. Department of Labor, Bureau of Labor Statistics, Census of Fatal Occupational 
Injuries, 2008 




Energy content of ultra low sulfur 
diesel fuel MJ/gal 146.11 GREET - Diesel High Heating Value - Center for Transportation Research, Energy 




Systems Division, Argonne National Laboratory, 2013 
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Table 3-1A. STE Metrics Analysis Input − Literature Data, Out-of-State Landfill (DMM Scenario A) (cont’d) 




5   MISCELLANEOUS 
Description Units Value References 




Emission factor for CO2  lb/gal 23.557 




GREET - Stationary Engine, Diesel - Center for Transportation Research, Energy 
Systems Division, Argonne National Laboratory, 2012 




Emission factor for CO lb/gal 0.070 
Emission factor for NOx lb/gal 0.140 
Emission factor for SOx  lb/gal 0.002 
Emission factor for PM10  lb/gal 0.012 
Work accidents rate for heavy and 
civil engineering construction accidents/worker/year 0.05100 U.S. Department of Labor (Industry Injury and Illness Data, 2007 - Supplemental News 




Release Tables SNR05) 
Deadly work accidents rate for 
operating engineers and other 
construction equipment operators 




accidents/worker/year 0.00011 U.S. Department of Labor, Bureau of Labor Statistics, Census of Fatal Occupational 
Injuries, 2008 




Energy content of ultra low sulfur 
diesel fuel 




MJ/gal 146.11 GREET - Diesel High Heating Value - Center for Transportation Research, Energy 
Systems Division, Argonne National Laboratory, 2013 




 
CARBON FOOTPRINT 




Description Units Value References 
CO2 sequestration rate for 
average U.S. Forests metric tons/acre-year 1.22 U.S. Forest Service Carbon Calculator 2011 




  















 




Appendix I.  Short‐Term Effectiveness Metrics Analysis  DRAFT 




LPRSA Draft Feasibility Study  April 2015 




     




Table 3-2A. STE Metrics Analysis Input – Assumptions for Alternatives, Out-of-State Landfill (DMM Scenario A) 




1   DREDGING 




Description Equipment Units 
Alternative 1 – No 




Further Action (RM 0 
to 17.4) 




Alternative 2 – Targeted 
Dredge and Cap, MNR, and 
Adaptive Management (RM 




0 to 17.4) 




Alternative 3 – Bank-to-
Bank Dredge and Cap 
(RM 0 to 8.3), and MNR 




(RM 8.3 to 17.4) 




Alternative 4 – Bank-to-Bank 
Dredge and Cap (RM 0 to 8.3), 




Targeted Upstream Dredge and 
Cap (RM 8.3 to 17.4), and MNR  




Dredging equipment 




3 CY environmental clamshell 
bucket cy 0 155,149 255,630 321,745 




10 CY environmental clamshell 
bucket cy 0 227,175 3,136,691 3,136,691 




5 CY environmental clamshell 
bucket cy 0 331,485 911,679 1,037,942 




Fuel consumption 




3 CY environmental clamshell 
bucket gal/hr 21.4 21.4 21.4 21.4 




10 CY environmental clamshell 
bucket gal/hr 31.9 31.9 31.9 31.9 




5 CY environmental clamshell 
bucket gal/hr 21.4 21.4 21.4 21.4 




Survey boat gal/hr 8 8 8 8 




Dredging rate 




3 CY environmental clamshell 
bucket cy/hr 22 22 22 22 




10 CY environmental clamshell 
bucket cy/hr 87 87 87 87 




5 CY environmental clamshell 
bucket cy/hr 37 37 37 37 




Total time required for survey 
operation Survey boat hr 0 1,739 6,514 7,204 




Number of water equipment 
operators per Survey Crew — worker 3 3 3 3 




Number of construction 
equipment operators per 
Dredge and Tug Crew 




— worker 7 7 7 7 
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Table 3-2A. STE Metrics Analysis Input – Assumptions for Alternatives, Out-of-State Landfill (DMM Scenario A) (cont’d) 




2   TRANSLOADING 




Description Equipment Units 
Alternative 1 – No 




Further Action (RM 0 
to 17.4) 




Alternative 2 – Targeted 
Dredge and Cap, MNR, and 
Adaptive Management (RM 




0 to 17.4) 




Alternative 3 – Bank-to-
Bank Dredge and Cap 
(RM 0 to 8.3), and MNR 




(RM 8.3 to 17.4) 




Alternative 4 – Bank-to-Bank 
Dredge and Cap (RM 0 to 8.3), 




Targeted Upstream Dredge and 
Cap (RM 8.3 to 17.4), and MNR  




Volume transloaded 
RM 0.0 to 2.5 cy 0 221,048 3,073,405 3,073,405 
RM 2.5 to 4.6 cy 0 113,076 511,647 511,647 




Upstream of RM 4.6 cy 0 379,685 718,948 911,326 




Offloading volume material to 
lined containers Derrick Crane cy 0 713,809 4,304,000 4,496,378 




Fuel consumption 
Tug gal/hr 85 85 85 85 




Derrick Crane gal/hr 34.5 34.5 34.5 34.5 




Distance from the dredge site to 
the transloading area  
(Assumed to be at RM 0) 




RM 0.0 to 2.5 (round trip) miles 5.0 5.0 5.0 5.0 
RM 2.5 to 4.6 (round trip) miles 9.2 9.2 9.2 9.2 




Upstream of RM 4.6 (round trip) miles 26.2 26.2 26.2 26.2 
Speed  Tugs miles/hr 4.6 4.6 4.6 4.6 




Barge capacity 
Barge at RM 0.0 to 2.5 cy 3,000 3,000 3,000 3,000 
Barge at RM 2.5 to 4.6 cy 1,500 1,500 1,500 1,500 




Upstream of RM 4.6 cy 300 300 300 300 
Offloading rate by derrick crane  Derrick Crane cy/hr 132 132 132 132 




Number of water equipment 
operators (Tug Crew) — worker 3 3 3 3 




Number of construction 
equipment operators (Derrick 
Crane Crew) 




— worker 4 4 4 4 
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Table 3-2A. STE Metrics Analysis Input – Assumptions for Alternatives, Out-of-State Landfill (DMM Scenario A) (cont’d) 




3   TRANSPORTATION 




Description Equipment Units 
Alternative 1 – No 




Further Action (RM 0 
to 17.4) 




Alternative 2 – Targeted 
Dredge and Cap, MNR, and 




Adaptive Management (RM 0 
to 17.4) 




Alternative 3 – Bank-to-
Bank Dredge and Cap (RM 
0 to 8.3), and MNR (RM 8.3 




to 17.4) 




Alternative 4 – Bank-to-Bank 
Dredge and Cap (RM 0 to 8.3), 




Targeted Upstream Dredge and 
Cap (RM 8.3 to 17.4), and MNR  




 Volume transported 




Trucking Stone from Mount Hope, 
NJ to the Site cy 0 178,452 651,000 699,095 




Trucking Contaminated Sediment 
to Rail Facility cy 0 713,809 4,304,000 4,496,378 




Rail Transport of Contaminated 
Sediment to the Landfill cy 0 713,809 4,304,000 4,496,378 




Tug and Barge Transport of Clean 
Aggregate to Placement Area via 




3,000 CY barge 
cy 0 535,357 1,953,000 2,097,284 




Distance 




Trucking Stone from Mount Hope, 
NJ to the Site (round-trip) miles 100 100 100 100 




Trucking Contaminated Sediment 
(Clean Earth to Brills) and 




(Oklahoma transfer to landfill) 
(round trip distance)            




miles 34 34 34 34 




Rail Distance traveled by 
contaminated sediment (loaded 




trip distance) 
miles 1,410 1,410 1,410 1,410 




Fuel consumption 
Truck gal/miles 0.125 0.125 0.125 0.125 
Train gal/miles 0.22 0.22 0.22 0.22 
Tug gal/hr 85 85 85 85 




Load capacity  
Single Truck cy 20 20 20 20 




Single Railcar cy 67 67 67 67 




Transportation rate  
Tug and Barge Transport of Sand 
from Perth Amboy, NJ to Site via 




3,000 CY barge 
cy/hr 345.0 345.0 345.0 345.0 
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Table 3-2A. STE Metrics Analysis Input – Assumptions for Alternatives, Out-of-State Landfill (DMM Scenario A) (cont’d) 




 
3   TRANSPORTATION 




Description Equipment Units 
Alternative 1 – No 




Further Action (RM 0 
to 17.4) 




Alternative 2 – Targeted 
Dredge and Cap, MNR, and 




Adaptive Management (RM 0 
to 17.4) 




Alternative 3 – Bank-to-
Bank Dredge and Cap (RM 
0 to 8.3), and MNR (RM 8.3 




to 17.4) 




Alternative 4 – Bank-to-Bank 
Dredge and Cap (RM 0 to 8.3), 




Targeted Upstream Dredge and 
Cap (RM 8.3 to 17.4), and MNR  




Speed 
Truck miles/hr 30 30 30 30 
Train miles/hr 50 50 50 50 




Number of trucks used for 
transportation  Truck — 5 5 5 5 




Number of operators per truck for 
transportation  — worker 2 2 2 2 




Number of operators for rail 
transportation — worker 3 3 3 3 




Number of water equipment 
operators (Tug Crew) — worker 3 3 3 3 
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Table 3-2A. STE Metrics Analysis Input – Assumptions for Alternatives, Out-of-State Landfill (DMM Scenario A) (cont’d) 




4   MATERIAL PLACEMENT 




Description Equipment Units 
Alternative 1 – No 




Further Action (RM 0 
to 17.4) 




Alternative 2 – Targeted 
Dredge and Cap, MNR, and 
Adaptive Management (RM 




0 to 17.4) 




Alternative 3 – Bank-to-
Bank Dredge and Cap 
(RM 0 to 8.3), and MNR 




(RM 8.3 to 17.4) 




Alternative 4 – Bank-to-Bank 
Dredge and Cap (RM 0 to 8.3), 




Targeted Upstream Dredge and 
Cap (RM 8.3 to 17.4), and MNR  




Material Placement via Conveyor Placement Of Capping Material cy 0 713,809 2,604,000 2,796,378 
Material Transfer via Clamshell 
Bucket 5 cy Clamshell Bucket cy 0 713,809 2,604,000 2,796,378 




Fuel consumption 
Capping Conveyor/Spreader gal/hr 6.6 6.6 6.6 6.6 




5 cy Clamshell Bucket gal/hr 9.2 9.2 9.2 9.2 
Survey Boat gal/hr 8 8 8 8 




Material placement rate 
Conveyor Placement cy/hr 100 100 100 100 
5 cy Clamshell Bucket cy/hr 100 100 100 100 




Total time required for survey 
operation Survey Boat hr 0 1,739 6,514 7,204 




Number of water equipment 
operators (Survey Crew) — worker 3 3 3 3 




Number of construction 
equipment operators (Capping 
and Tug Crew) 




— worker 7 7 7 7 
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Table 3-2A. STE Metrics Analysis Input – Assumptions for Alternatives, Out-of-State Landfill (DMM Scenario A) (cont’d) 




5   MISCELLANEOUS 




Description Equipment Units 
Alternative 1 – No 




Further Action (RM 0 
to 17.4) 




Alternative 2 – Targeted 
Dredge and Cap, MNR, and 
Adaptive Management (RM 




0 to 17.4) 




Alternative 3 – Bank-to-
Bank Dredge and Cap 
(RM 0 to 8.3), and MNR 




(RM 8.3 to 17.4) 




Alternative 4 – Bank-to-Bank 
Dredge and Cap (RM 0 to 8.3), 




Targeted Upstream Dredge and 
Cap (RM 8.3 to 17.4), and MNR  




 Volume Wheel Loader cy 0 713,809 4,304,000 4,496,378 
Fuel consumption Wheel Loader gal/hr 4 4 4 4 
Excavation rate Wheel Loader cy/hr 200 200 200 200 




Number of construction 
equipment operators — worker 2 2 2 2 




  
   
Note: 
Dredge and cap volumes: construction durations and other alternative-specific quantities used for the STE analysis are based on the assumptions described in the FS and supporting appendices.  Certain assumptions may 
differ slightly from the FS as the alternatives were refined, but these differences (if any) should not have a substantive effect on the overall results or the relative differences between the alternatives. 
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Table 3-1B. STE Metrics Analysis Input − Literature Data, CAD (DMM Scenario B) 




 
1   DREDGING 




Description Units Value References 
Emission factor for CO2  lb/gal 23.586 




GREET   - Barge Transportation, Diesel - Center for Transportation Research, Energy 
Systems Division, Argonne National Laboratory, 2012 




Emission factor for CO lb/gal 0.067 
Emission factor for NOx lb/gal 0.334 
Emission factor for SOx lb/gal 0.002 
Emission factor for PM10 lb/gal 0.012 
Emission factor for CO2  lb/gal 23.557 




GREET - Stationary Engine, Diesel - Center for Transportation Research, Energy 
Systems Division, Argonne National Laboratory, 2012 




Emission factor for CO lb/gal 0.070 
Emission factor for NOx lb/gal 0.140 
Emission factor for SOx lb/gal 0.002 
Emission factor for PM10 lb/gal 0.012 
Work accidents rate for inland water freight 
transportation accidents/worker/year 0.03600 U.S. Department of Labor (Industry Injury and Illness Data, 2007 - Supplemental News 




Release Tables SNR05) 
Deadly work accidents rate for water 
transportation accidents/worker/year 0.00030 U.S. Department of Labor, Bureau of Labor Statistics, Census of Fatal Occupational 




Injuries, 2008 
Work accidents rate for heavy and civil 
engineering construction accidents/worker/year 0.05100 U.S. Department of Labor (Industry Injury and Illness Data, 2007 - Supplemental News 




Release Tables SNR05) 
Deadly work accidents rate for operating 
engineers and other construction equipment 
operators 




accidents/worker/year 0.00011 U.S. Department of Labor, Bureau of Labor Statistics, Census of Fatal Occupational 
Injuries, 2008 




Energy content of ultra low sulfur diesel fuel MJ/gal 146.11 GREET - Diesel High Heating Value - Center for Transportation Research, Energy 
Systems Division, Argonne National Laboratory, 2013 




  















 




Appendix I.  Short‐Term Effectiveness Metrics Analysis  DRAFT 




LPRSA Draft Feasibility Study  April 2015 




     




Table 3-1B. STE Metrics Analysis Input − Literature Data, CAD (DMM Scenario B) (cont’d) 




2   TRANSPORTATION TO CAD CELLS 
Description Units Value References 




Emission factor for CO2  lb/gal 23.586 




GREET   - Barge Transportation, Diesel - Center for Transportation Research, Energy 
Systems Division, Argonne National Laboratory, 2012 




Emission factor for CO lb/gal 0.067 
Emission factor for NOx lb/gal 0.334 
Emission factor for SOx  lb/gal 0.002 
Emission factor for PM10  lb/gal 0.012 
Work accidents rate for inland water freight 
transportation accidents/worker/year 0.03600 U.S. Department of Labor (Industry Injury and Illness Data, 2007 - Supplemental News 




Release Tables SNR05) 




Deadly work accidents rate for water 
transportation accidents/worker/year 0.00030 U.S. Department of Labor, Bureau of Labor Statistics, Census of Fatal Occupational 




Injuries, 2008 




Work accidents rate for heavy and civil 
engineering construction accidents/worker/year 0.05100 U.S. Department of Labor (Industry Injury and Illness Data, 2007 - Supplemental News 




Release Tables SNR05) 




Deadly work accidents rate for operating 
engineers and other construction equipment 
operators 




accidents/worker/year 0.00011 U.S. Department of Labor, Bureau of Labor Statistics, Census of Fatal Occupational 
Injuries, 2008 




Energy content of ultra low sulfur diesel fuel MJ/gal 146.11 GREET - Diesel High Heating Value - Center for Transportation Research, Energy 
Systems Division, Argonne National Laboratory, 2013 
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Table 3-1B. STE Metrics Analysis Input − Literature Data, CAD (DMM Scenario B) (cont’d) 




3   ALL OTHER TRANSPORTATION 
Description Units Value References 




Emission factor for CO2  lb/gal 23.701 




GREET - Truck Transportation, Diesel - Center for Transportation Research, Energy 
Systems Division, Argonne National Laboratory, 2012 




Emission factor for CO lb/gal 0.004 
Emission factor for NOx lb/gal 0.013 
Emission factor for SOx lb/gal 0.003 
Emission factor for PM10 lb/gal 0.001 
Emission factor for CO2  lb/gal 23.567 




GREET - Train Transportation, Diesel - Center for Transportation Research, Energy 
Systems Division, Argonne National Laboratory, 2012 




Emission factor for CO lb/gal 0.062 
Emission factor for NOx lb/gal 0.318 
Emission factor for SOx lb/gal 0.002 
Emission factor for PM10 lb/gal 0.008 
Emission factor for CO2  lb/gal 23.586 




GREET   - Barge Transportation, Diesel - Center for Transportation Research, Energy 
Systems Division, Argonne National Laboratory, 2012 




Emission factor for CO lb/gal 0.067 
Emission factor for NOx lb/gal 0.334 
Emission factor for SOx lb/gal 0.002 
Emission factor for PM10 lb/gal 0.012 
Emission factor for CO2  lb/gal 23.557 




GREET - Stationary Engine, Diesel - Center for Transportation Research, Energy 
Systems Division, Argonne National Laboratory, 2012 




Emission factor for CO lb/gal 0.070 
Emission factor for NOx lb/gal 0.140 
Emission factor for SOx  lb/gal 0.002 
Emission factor for PM10  lb/gal 0.012 
Work accidents rate for general freight 
trucking, local accidents/worker/year 0.05200 U.S. Department of Labor (Industry Injury and Illness Data, 2007 - Supplemental News 




Release Tables SNR05) 
Deadly work accidents rate for truck 
transportation accidents/worker/year 0.00026 U.S. Department of Labor, Bureau of Labor Statistics, Census of Fatal Occupational 




Injuries, 2008 




Work accidents rate for rail transportation accidents/worker/year 0.02200 U.S. Department of Labor (Industry Injury and Illness Data, 2007 - Supplemental News 
Release Tables SNR05) 
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Table 3-1B. STE Metrics Analysis Input − Literature Data, CAD (DMM Scenario B) (cont’d) 




 
3   ALL OTHER TRANSPORTATION 




Description Units Value References 
Deadly work accidents rate for rail 
transportation accidents/worker/year 0.00006 U.S. Department of Labor, Bureau of Labor Statistics, Census of Fatal Occupational 




Injuries, 2008 
Work accidents rate for inland water freight 
transportation accidents/worker/year 0.036 U.S. Department of Labor (Industry Injury and Illness Data, 2007 - Supplemental News 




Release Tables SNR05) 
Deadly work accidents rate for water 
transportation accidents/worker/year 0.000299 U.S. Department of Labor, Bureau of Labor Statistics, Census of Fatal Occupational 




Injuries, 2008 
Work accidents rate for heavy and civil 
engineering construction accidents/worker/year 0.05100 U.S. Department of Labor (Industry Injury and Illness Data, 2007 - Supplemental News 




Release Tables SNR05) 
Deadly work accidents rate for operating 
engineers and other construction equipment 
operators 




accidents/worker/year 0.00011 U.S. Department of Labor, Bureau of Labor Statistics, Census of Fatal Occupational 
Injuries, 2008 




Energy content of ultra low sulfur diesel fuel MJ/gal 146.11 GREET - Diesel High Heating Value - Center for Transportation Research, Energy 
Systems Division, Argonne National Laboratory, 2013 
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Table 3-1B. STE Metrics Analysis Input − Literature Data, CAD (DMM Scenario B) (cont’d) 




4   MATERIAL PLACEMENT 
Description Units Value References 




Emission factor for CO2  lb/gal 23.557 




GREET - Stationary Engine, Diesel - Center for Transportation Research, Energy 
Systems Division, Argonne National Laboratory, 2012 




Emission factor for CO lb/gal 0.070 
Emission factor for NOx lb/gal 0.140 
Emission factor for SOx lb/gal 0.002 
Emission factor for PM10 lb/gal 0.012 
Emission factor for CO2  lb/gal 23.586 




GREET   - Barge Transportation, Diesel - Center for Transportation Research, 
Energy Systems Division, Argonne National Laboratory, 2012 




Emission factor for CO lb/gal 0.067 
Emission factor for NOx lb/gal 0.334 
Emission factor for SOx lb/gal 0.002 
Emission factor for PM10 lb/gal 0.012 
Work accidents rate for inland water freight 
transportation accidents/worker/year 0.03600 U.S. Department of Labor (Industry Injury and Illness Data, 2007 - Supplemental 




News Release Tables SNR05) 
Deadly work accidents rate for water 
transportation accidents/worker/year 0.00030 U.S. Department of Labor, Bureau of Labor Statistics, Census of Fatal Occupational 




Injuries, 2008 
Work accidents rate for heavy and civil 
engineering construction accidents/worker/year 0.05100 U.S. Department of Labor (Industry Injury and Illness Data, 2007 - Supplemental 




News Release Tables SNR05) 
Deadly work accidents rate for operating 
engineers and other construction equipment 
operators 




accidents/worker/year 0.00011 U.S. Department of Labor, Bureau of Labor Statistics, Census of Fatal Occupational 
Injuries, 2008 




Energy content of ultra low sulfur diesel fuel MJ/gal 146.11 GREET - Diesel High Heating Value - Center for Transportation Research, Energy 
Systems Division, Argonne National Laboratory, 2013 
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Table 3-1B. STE Metrics Analysis Input − Literature Data, CAD (DMM Scenario B) (cont’d) 




5   MISCELLANEOUS 
Description Units Value References 




Emission factor for CO2  lb/gal 23.557 




GREET - Stationary Engine, Diesel - Center for Transportation Research, Energy 
Systems Division, Argonne National Laboratory, 2012 




Emission factor for CO lb/gal 0.070 
Emission factor for NOx lb/gal 0.140 
Emission factor for SOx  lb/gal 0.002 
Emission factor for PM10  lb/gal 0.012 
Work accidents rate for heavy and civil 
engineering construction accidents/worker/year 0.05100 U.S. Department of Labor (Industry Injury and Illness Data, 2007 - Supplemental News 




Release Tables SNR05) 
Deadly work accidents rate for operating 
engineers and other construction equipment 
operators 




accidents/worker/year 0.00011 U.S. Department of Labor, Bureau of Labor Statistics, Census of Fatal Occupational 
Injuries, 2008 




Energy content of ultra low sulfur diesel fuel MJ/gal 146.115 GREET - Diesel High Heating Value - Center for Transportation Research, Energy 
Systems Division, Argonne National Laboratory, 2013 




 
CARBON FOOTPRINT 




Description Units Value References 
CO2 sequestration rate for average U.S. 
Forests metric tons/acre-year 1.22 U.S. Forest Service Carbon Calculator 2011 
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Table 3-2B. STE Metrics Analysis Input – Assumptions for Alternatives, CAD (DMM Scenario B) 




1   DREDGING 




Description Equipment Units 
Alternative 1 – No 




Further Action (RM 0 
to 17.4) 




Alternative 2 – Targeted 
Dredge and Cap, MNR, and 
Adaptive Management (RM 




0 to 17.4) 




Alternative 3 – Bank-to-
Bank Dredge and Cap (RM 
0 to 8.3), and MNR (RM 8.3 




to 17.4) 




Alternative 4 – Bank-to-Bank 
Dredge and Cap (RM 0 to 8.3), 




Targeted Upstream Dredge and 
Cap (RM 8.3 to 17.4), and MNR  




Dredging equipment 




3 CY environmental clamshell bucket (LPR 
material) cy 0 155,149 255,630 321,745 




10 CY env clamshell bucket (LPR material) cy 0 227,175 3,136,691 3,136,691 
10 CY env clamshell bucket (CAD material) cy 0 78,820 233,131 247,302 




10 CY environmental clamshell bucket (total) cy 0 305,995 3,369,822 3,383,993 
5 CY environmental clamshell bucket (LPR 




material) cy 0 331,485 911,679 1,037,942 




20 CY clamshell bucket (CAD material) cy 0 774,533 4,888,416 5,200,923 




Fuel consumption 




3 CY environmental clamshell bucket gal/hr 21.4 21.4 21.4 21.4 
10 CY environmental clamshell bucket gal/hr 31.9 31.9 31.9 31.9 
5 CY environmental clamshell bucket gal/hr 21.4 21.4 21.4 21.4 




20 CY clamshell bucket gal/hr 34.5 34.5 34.5 34.5 
survey boat gal/hr 8 8 8 8 




Dredging rate 




3 CY environmental clamshell bucket cy/hr 22 22 22 22 
10 CY environmental clamshell bucket cy/hr 87 87 87 87 
5 CY environmental clamshell bucket cy/hr 37 37 37 37 




20 CY clamshell bucket cy/hr 174 174 174 174 
Total time required for survey 
operation Survey Boat hr 0 1,739 6,514 7,204 




Number of water equipment 
operators per Survey Crew — worker 3 3 3 3 




Number of construction 
equipment operators per 
Dredge and Tug Crew 




— worker 7 7 7 7 
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Table 3-2B. STE Metrics Analysis Input – Assumptions for Alternatives, CAD (DMM Scenario B) (cont’d) 




2   TRANSPORTATION TO CAD CELLS 




Description Equipment Units 
Alternative 1 – No 




Further Action (RM 0 
to 17.4) 




Alternative 2 – Targeted 
Dredge and Cap, MNR, 




and Adaptive Management 
(RM 0 to 17.4) 




Alternative 3 – Bank-to-
Bank Dredge and Cap (RM 
0 to 8.3), and MNR (RM 8.3 




to 17.4) 




Alternative 4 – Bank-to-Bank 
Dredge and Cap (RM 0 to 8.3), 




Targeted Upstream Dredge and 
Cap (RM 8.3 to 17.4), and MNR  




Volume transported 




RM 0.0 to 2.5 cy 0 221,048 3,073,405 3,073,405 
RM 2.5 to 4.6 cy 0 113,076 511,647 511,647 




Upstream of RM 4.6 cy 0 379,685 718,948 911,326 
CAD Site Contaminated Sediment cy 0 0 233,131 247,302 




Offloading volume material 
to lined containers derrick crane cy 0 0 0 0 




Fuel consumption Tug gal/hr 85 85 85 85 




Distance from the dredge 
site to the CAD Cell Area  
(Assumed to be at RM 0) 




RM 0.0 to 2.5 (round trip) miles 5.0 5.0 5.0 5.0 
RM 2.5 to 4.6 (round trip) miles 9.2 9.2 9.2 9.2 




Upstream of RM 4.6 (round trip) miles 26.2 26.2 26.2 26.2 
Speed  tugs miles/hr 4.6 4.6 4.6 4.6 




Barge capacity 
Barge at RM 0.0 to 2.5 cy 3,000 3,000 3,000 3,000 
Barge at RM 2.5 to 4.6 cy 1,500 1,500 1,500 1,500 




Upstream of RM 4.6 cy 300 300 300 300 




Number of water equipment 
operators (Tug Crew) — worker 3 3 3 3 
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Table 3-2B. STE Metrics Analysis Input – Assumptions for Alternatives, CAD (DMM Scenario B) (cont’d) 




3   ALL OTHER TRANSPORTATION 




Description Equipment Units 
Alternative 1 – No 




Further Action (RM 0 
to 17.4) 




Alternative 2 – Targeted 
Dredge and Cap, MNR, and 
Adaptive Management (RM 




0 to 17.4) 




Alternative 3 – Bank-to-
Bank Dredge and Cap (RM 
0 to 8.3), and MNR (RM 8.3 




to 17.4) 




Alternative 4 – Bank-to-Bank 
Dredge and Cap (RM 0 to 8.3), 




Targeted Upstream Dredge and 
Cap (RM 8.3 to 17.4), and MNR  




 Volume transported 




Trucking Stone from Mount Hope, NJ to the 
Site cy 0 193,312 738,703 792,119 




Trucking Contaminated Sediment to Rail 
Facility cy 0 78,820 233,131 247,302 




Rail Transport of Initial Contaminated CAD 
Sediment to the Landfill cy 0 78,820 233,131 247,302 




Tug and Barge Transport of Clean Aggregate 
to Placement Area via 3,000 CY barge cy 0 579,936 2,216,108 2,376,358 




Tug and Barge Transport of Clean CAD 
Sediment  to HARS via 3,000 CY barge cy 0 774,533 4,888,416 5,200,923 




Tug and Barge Transport of Contaminated 
CAD Sediment from Initial Cell to transload 




site for upland disposal 
cy 0 78,820 233,131 247,302 




Distance 




Trucking Stone from Mount Hope, NJ to the 
Site (round-trip) miles 100 100 100 100 




Trucking Contaminated Sediment (Clean 
Earth to Brills) and (Oklahoma transfer to 




landfill) (round trip distance)            
miles 34 34 34 34 




Rail Distance traveled by contaminated 
sediment (loaded trip distance) miles 1,410 1,410 1,410 1,410 




Fuel consumption 




Truck gal/miles 0.125 0.125 0.125 0.125 
Train gal/miles 0.22 0.22 0.22 0.22 
Tug gal/hr 85 85 85 85 




Derrick Crane gal/hr 34.5 34.5 34.5 34.5 




Load capacity  
Single Truck cy 20 20 20 20 




Single Railcar cy 67 67 67 67 




  















 




Appendix I.  Short‐Term Effectiveness Metrics Analysis  DRAFT 




LPRSA Draft Feasibility Study  April 2015 




     




Table 3-2B. STE Metrics Analysis Input – Assumptions for Alternatives, CAD (DMM Scenario B) (cont’d) 




 
3   ALL OTHER TRANSPORTATION 




Description Equipment Units 
Alternative 1 – No 




Further Action (RM 0 
to 17.4) 




Alternative 2 – Targeted 
Dredge and Cap, MNR, and 
Adaptive Management (RM 




0 to 17.4) 




Alternative 3 – Bank-to-
Bank Dredge and Cap (RM 
0 to 8.3), and MNR (RM 8.3 




to 17.4) 




Alternative 4 – Bank-to-Bank 
Dredge and Cap (RM 0 to 8.3), 




Targeted Upstream Dredge and 
Cap (RM 8.3 to 17.4), and MNR  




Transportation rate  




Tug and Barge Transport of Sand from Perth 
Amboy, NJ to Site via 3,000 CY barge cy/hr 345.0 345.0 345.0 345.0 




Tug and Barge Transport of Clean CAD 
Sediment from CAD Site to HARS via 3,000 




CY barge 
cy/hr 230.0 230.0 230.0 230.0 




Tug and Barge Transport of Contaminated 
CAD Sediment from Initial Cell to transload 




site for upland disposal 
cy/hr 1000.0 1000.0 1000.0 1000.0 




Offloading rate by derrick 
crane  Derrick Crane cy/hr 132 132 132 132 




Speed 
Truck miles/hr 30 30 30 30 
Train miles/hr 50 50 50 50 




Number of trucks used for 
transportation  Truck — 5 5 5 5 




Number of operators per 
truck for transportation  — worker 2 2 2 2 




Number of operators for rail 
transportation — worker 3 3 3 3 




Number of water equipment 
operators (Tug Crew) — worker 3 3 3 3 




Number of construction 
equipment operators 
(Derrick Crane Crew) 




— worker 4 4 4 4 
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Table 3-2B. STE Metrics Analysis Input – Assumptions for Alternatives, CAD (DMM Scenario B) (cont’d) 




4   MATERIAL PLACEMENT 




Description Equipment Units 
Alternative 1 – No 




Further Action (RM 0 
to 17.4) 




Alternative 2 – Targeted 
Dredge and Cap, MNR, and 
Adaptive Management (RM 




0 to 17.4) 




Alternative 3 – Bank-to-
Bank Dredge and Cap (RM 
0 to 8.3), and MNR (RM 8.3 




to 17.4) 




Alternative 4 – Bank-to-Bank 
Dredge and Cap (RM 0 to 8.3), 




Targeted Upstream Dredge and 
Cap (RM 8.3 to 17.4), and MNR  




Material Placement via 
Conveyor Placement of Capping Material cy 0 773,248 2,954,811 3,168,478 




Material Transfer via 
Clamshell Bucket 5 cy Clamshell Bucket cy 0 773,248 2,954,811 3,168,478 




Fuel consumption 
Capping Conveyor/Spreader gal/hr 6.6 6.6 6.6 6.6 




5 cy Clamshell Bucket gal/hr 9.2 9.2 9.2 9.2 
Survey Boat gal/hr 8 8 8 8 




Material placement rate 
Conveyor Placement cy/hr 100 100 100 100 
5 cy Clamshell Bucket cy/hr 100 100 100 100 




Total time required for 
survey operation Survey Boat hr 0 1,739 6,514 7,204 




Number of water 
equipment operators 
(Survey Crew) 




— worker 3 3 3 3 




Number of construction 
equipment operators 
(Capping and Tug Crew) 




— worker 7 7 7 7 
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Table 3-2B. STE Metrics Analysis Input – Assumptions for Alternatives, CAD (DMM Scenario B) (cont’d) 




5   MISCELLANEOUS 




Description Equipment Units 
Alternative 1 – No 




Further Action (RM 0 
to 17.4) 




Alternative 2 – Targeted 
Dredge and Cap, MNR, 




and Adaptive Management 
(RM 0 to 17.4) 




Alternative 3 – Bank-to-
Bank Dredge and Cap (RM 
0 to 8.3), and MNR (RM 8.3 




to 17.4) 




Alternative 4 – Bank-to-Bank 
Dredge and Cap (RM 0 to 8.3), 




Targeted Upstream Dredge and 
Cap (RM 8.3 to 17.4), and MNR  




Quantity Wheel loader cy 0 78,820 233,131 247,302 
Fuel consumption Wheel loader gal/hr 4 4 4 4 
Excavation rate Wheel loader cy/hr 200 200 200 200 




Number of construction 
equipment operators — worker 2 2 2 2 




              
Note: 
Dredge and cap volumes: construction durations and other alternative-specific quantities used for the STE analysis are based on the assumptions described in the FS and supporting appendices.  Certain assumptions may 
differ slightly from the FS as the alternatives were refined, but these differences (if any) should not have a substantive effect on the overall results or the relative differences between the alternatives. 
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Table 4-1. Summary of Short-Term Effectiveness Metrics 




 




Summary 




Alternative 1 
No Further 




Action (RM 0 
to 17.4) 




Alternative 2 
Targeted Dredge and 




Cap, MNR, and 
Adaptive 




Management (RM 0 to 
17.4) 




Alternative 3 
Bank-to-Bank Dredge 
and Cap (RM 0 to 8.3), 
and MNR (RM 8.3 to 




17.4) 




Alternative 4 
Bank-to-Bank Dredge 
and Cap (RM 0 to 8.3), 




Targeted Upstream 
Dredge and Cap (RM 
8.3 to 17.4), and MNR 




  
DMM 




Scenario 
A 




DMM 
Scenario 




B 




DMM 
Scenario 




A 




DMM 
Scenario 




B 




DMM 
Scenario 




A 




DMM 
Scenario 




B 




Air 
Emissions 




CO2 emissions metric tons 0 54,003 25,124 282,128 95,039 298,460 103,831 




CO emissions metric tons 0 139 67 722 257 764 281 




NOx emissions metric tons 0 654 267 3,447 954 3,646 1,052 




SOx emissions metric tons 0 6 3 29 10 31 11 




PM10 emissions metric tons 0 21 11 103 44 109 48 




Energy Energy consumption MJ 0 7.38E+08 3.43E+08 3.85E+09 1.30E+09 4.08E+09 1.42E+09 




Landfill Volume (in-situ) 
Cubic 
Yards 




0 713,809 78,820 4,304,000 233,131 4,496,378 247,302 




Carbon Footprint Acre - Year 0 21,567 10,034 112,672 37,955 119,195 41,466 




Work 
Accidents 




Expected number of accidents 
during remediation activities 




— 0 14 7 70 28 74 30 




 
DMM Scenario A = Out-of-State Landfill Disposal 
DMM Scenario B = CAD Disposal 
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 Lower Passaic River FS Technical Memoranda 
  Cooperating Parties Group Response to Comments 
 



   1 



Introduction 
 
The CPG is providing the attached responses to the EPA comments on the Lower Passaic River 
Remedial Alternatives Screening (RAS) memorandum and the Remedial Alternatives Evaluation 
(RAE) memorandum received on 9/29/16.  Because some supporting information, such as 
revised LPRSA model outputs and final risk assessment (i.e., BHHRA and BERA) is not yet 
available, this submission is considered a partial and preliminary response, but is provided in 
good faith to support further discussions with the Region and resolution of our differences.   
 
As noted in the response to comments, the CPG intends to follow the EPA’s directives in 
revising the two documents.  However, there are several key areas where the CPG does not 
agree with the EPA’s directives.  In these cases, the CPG will document the disagreements 
where appropriate and note where the CPG contends that the EPA directives are in conflict 
with statutes, guidance, policy, sound engineering principles, field experience and/or site-
specific data.  The CPG hopes that by providing EPA with the details on areas of disagreement, 
we will be able to resolve our differences and work towards EPA’s objective of an approved 17-
mile FS by the 1st quarter of FY 2019.  Given the CPG’s disagreements with some of EPA’s key 
directives on the two memoranda, the CPG reserves all rights under the May 2007 AOC in 
revising and completing the FS Technical Memoranda and other deliverables related to the 17-
mile RI/FS.   
 
Achieving EPA’s goal of an approved 17-mile RI/FS during the 1st quarter of FY 2019 will require 
the CPG and EPA to participate in a streamlined process for the FS.  Completion of the FS, 
including the final content of the RAS and RAE memoranda, depends upon finalization and EPA 
approval of the Remedial Investigation report, the modeling, and the human health and 
ecological risk assessments.  This process will require a substantial amount of time.  Therefore, 
if the FS process itself is not streamlined, it will be difficult to meet a 1st quarter of FY 2019 
timeframe for final approval of the 17-mile RI/FS 
 
In its written response to a previous (January 2014) CPG request to reconsider the AOC 
requirements for the FS technical memoranda, the Region stated its support for a streamlined 
approach to the FS deliverables.  The CPG is certainly willing to participate in a more efficient FS 
process, and looks forward to working with the Region to develop this process.  In 
consideration of this process, the CPG suggests a collaborative review of the AOC to identify 
those deliverables that may be eliminated, including whether the RAE memo needs to be 
finalized.  Additionally, the CPG requests that the Region carefully consider its desire to have 
the model peer-reviewed, and to evaluate the extent to which Partner Agency review, and in 
some cases re-review, of the deliverables is needed.   
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General Responses 



General Responses to Comments 
 
Although there were a large number of individual comments on the RAS and RAE memoranda, 
many of the individual comments are related to a few key subjects.  To simplify the Region’s 
review process, the CPG is providing the following general responses on these key subjects: 



 
1. RALs and Remedial Alternatives: The CPG proposes to develop a set of alternatives using 



a range of RALs for 2,3,7,8-TCDD, total PCBs, and possibly other selected risk drivers to 
be determined in consultation with Region 2.  A breakpoint analysis of cost/benefit will 
be performed to identify an appropriate range of RALs.  The FS will evaluate risk 
reduction and protectiveness for primary or representative risk drivers, consistent with 
the approach implemented in the lower 8-mile FFS/ROD. 
 



2. Adaptive Management: The CPG agrees with the Region’s comments that adaptive 
management can be applied to both the remedy design and implementation phases.  As 
noted in the lower 8-mile ROD, the Region is willing to consider such items as alternative 
capping techniques that would make the remedy implementation more efficient.  The 
CPG also presumes that the Region will review and evaluate data from the lower 8-mile 
Pre-design Investigation and other supplemental studies, consistent with the ROD 
language stating, “[Adaptive management] means testing of hypotheses and 
reevaluating site assumptions as new information is gathered.”   
 
Details of an adaptive management approach (which were presented in Appendix E of 
the draft FS submitted to EPA on 4/30/15) are included with these responses to 
comments.  Adaptive management will be a component of all alternatives for the upper 
9 miles.  Consistent with the EPA’s comments, for the 17-mile FS, adaptive management 
refers holistically to the design, implementation, and performance of a remedy.  This 
construction of the role of adaptive management in the 17-mile FS is consistent with 
EPA policy and guidance and precedent at similarly complex sediment sites. 
 



3. Implementability Assumptions: The CPG has significant reservations regarding Region 
2’s assessment of the challenges and constraints of implementing remedial actions on 
the LPR.  The Region has essentially dismissed many implementation obstacles that have 
been experienced within the LPR and at other sites.  For example, the evaluation 
performed by Region 2 and presented in the lower 8-mile ROD Responsiveness 
Summary regarding the efficacy of hydraulic transport around bridges with very low 
clearance did not consider the multitude of engineering and implementation difficulties 
and, therefore, concluded that the effort would be relatively straightforward.  However, 
significant and numerous implementation challenges exist for implementation of both 
the lower 8-mile remedy and the remedy for the upper nine miles, and these challenges 
will affect construction schedule. The 17-mile FS will adopt realistically conservative 
assumptions pertaining to construction means and methods and associated schedule 
implications, with the overarching goal of satisfying CERCLA requirement to maintain 
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consistency in FS assumptions across alternatives to facilitate a balanced comparison of 
alternatives.  
 



4. FS Design: The set of FS design assumptions will be reviewed and refined as appropriate 
to support development, costing, and evaluation of remedial alternatives.  Technologies 
will be retained where appropriate to permit maximum flexibility and inclusion of new 
technologies during remedial design.  The FS will not specify exact technologies, 
construction means or methods; these will be developed during design process.  This 
level of design detail is not necessary or typical for FS assumptions.  All FS assumptions 
will be reasonably supported and consistent across alternatives to support a balanced 
and objective evaluation relative to the nine NCP criteria for remedy evaluation. 
 



5. Lower 8-Mile Remedy Inclusion: All alternatives for the 17-mile FS will include the bank-
to-bank remedy selected in the lower 8-mile ROD.  As directed by the Region, a no-
action alternative for the entire 17-mile study area will not be included in the revised set 
of alternatives presented in the revised 17-mile FS.  The timing and schedule of the 
remedial actions in the upper and lower portions of the LPRSA will have a significant 
effect on the short- and long-term effectiveness evaluations and will play a large role in 
engineering assumptions and cost estimates.  The CPG anticipates significant discussions 
with Region 2 regarding reasonable assumptions on the incorporation of the lower 8-
mile remedy in the evaluation of alternatives for the full 17-mile LPRSA. 
 



6. Federal Navigation Channel (FNC): The CPG assumes that Region 2 supports 
deauthorization of the FNC for the upper nine miles of the LPRSA, and that the Region 
will seek Congressional approval for deauthorization of this reach in conjunction with 
seeking deauthorization/reauthorization for the lower 8 miles. Within the 17-mile FS, 
discussion of the navigation channel and the need for deauthorization will be limited to 
the upper nine miles, to the extent that active remedial alternatives may fall within the 
FNC.  This approach is consistent with the lower 8-mile ROD (p. 42):  
 



“USACE has advised that based on current information about reasonably 
anticipated future use of the channel, it will support a recommendation for 
Congressional action to deauthorize the federal navigation channel from RM 1.7 
to RM 8.3.” 



 
7. No Further Action: A No Further Action alternative will be evaluated, which will 



incorporate the lower 8-mile remedy, the RM 10.9 removal action, and the Phase I 
removal action at the Lister Avenue facility, but no additional active remediation for the 
upper 9 miles of the LPRSA.  The FS will assume monitoring associated with these 
actions.  This approach is consistent with the NCP, which states: 
 



“The no-action alternative, which may be no further action if some removal or 
remedial action has already occurred at the site, shall be developed.” NCP 
§300.430(e)(6) 
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8. Biologically Active Zone (BAZ): Remedial performance metrics for the sediment bed will 



be based on the 0 to 15 cm depth, consistent with the Region’s directives from the June 
2016 dispute resolution.  The CPG continues to disagree with EPA’s unilateral 
determination that the BAZ thickness is 15 cm.  The CPG has previously provided to the 
Region a substantial amount of technical evidence that the BAZ is in fact much 
shallower, and the CPG continues to consider its interpretation the correct one.  
Although the CPG will use the 15 cm thickness as directed, we note that the EPA 
determination has not been peer reviewed pursuant to the AOC; as such, the CPG 
reserves all rights and defenses. 
 



9. Evaluation Period: The evaluation of alternatives will extend 30 years following the 
completion of active remediation per the Region’s request.  Model projections will be 
modified accordingly (note that model run times on the order of several months will be 
required).  Evaluation and comparison of alternatives will consider both the 
construction period and the 30-year period following completion of construction.  
Construction periods for all alternatives will be based on realistically conservative 
assumptions regarding dredge production rates and construction schedules.  The CPG 
continues to believe that the timeframes used by EPA in the ROD for the lower 8-mile 
remedy are not realistic and do not incorporate an appropriate level of conservatism 
that is needed for the comparison of alternatives.  The CPG expects to have further 
discussion of construction assumptions for the 17-mile FS with the Region.     
 



10. Exposure Reduction Measures:  The role of institutional controls, which may include 
enhanced advisories and public notifications, and/or carp reduction measures or fish 
exchange programs, in achieving additional exposure reduction will be discussed in the 
evaluation of remedial alternatives for the 17-mile FS.  Additional protection that may 
be attained through implementation of institutional controls will be acknowledged but 
not quantified.   Additionally, the sensitivity of future exposure estimates to the 
assumed fish diet composition will be described.   
 



11. Residuals Release:  The FS will develop a reasonable set of engineering assumptions 
regarding management of residual releases.  During remedy implementation, residuals 
will be managed through a variety of means to achieve performance goals established 
during remedial design.  A residuals release rate of 3% will be used in the modeling, 
consistent with the modeling performed to support the lower 8-mile ROD and FFS. 
 



12. Principal Threat Waste (PTW): The FS will discuss the process to determine whether 
PTW is present in the upper 9 miles and how any PTW will be handled.  The approach 
will be generally consistent with the Region’s discussion presented in the lower 8-mile 
ROD. 
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Draft Remedial Alternatives Screening Technical Memorandum 5 
 



 
EPA COMMENTS 



DRAFT REMEDIAL ALTERNATIVES SCREENING TECHNICAL MEMORANDUM 
LOWER PASSAIC RIVER STUDY AREA 



DATED APRIL 15, 2015 
 



No. RAS General Comments CPG Response 12/2/16 



1  



The Draft Remedial Alternatives Screening Technical Memorandum 
(memorandum) presents the development and preliminary screening 
of remedial alternatives for the Lower Passaic River Study Area (LPRSA). 
The memorandum needs to be revised based on EPA-accepted 
information, evaluations, concepts and conclusions of the remedial 
investigation (RI), baseline human health risk assessment (BHHRA) and 
baseline ecological risk assessment (BERA). The RI, BHHRA and BERA 
are currently being developed and this memorandum may require 
additional revisions after the three documents are accepted by EPA.  



In addition, the development of any remedial alternatives must reflect 
EPA’s selected remedy in the Record of Decision (ROD) for the Lower 
8.3 Miles of the Lower Passaic River (LPR). This comment set does not 
include further direction on the remedial action objectives (RAOs) 
language that was presented in this memorandum. EPA is having 
further deliberations internally on the RAOs and will provide direction 
to CPG on the matter at a later date.  



See Introduction and General Response #5.  



Per the email from J. LaPoma to R. Law on 10/11/16, EPA stated 
that it will not provide further direction on the RAOs. 



2  



The memorandum fails to conduct a meaningful screening of remedial 
alternatives. Please revise the memorandum to provide greater detail 
regarding the development of alternatives, to recognize EPA’s selected 
remedy for the lower 8.3 miles of the LPR, to develop a wider range of 
alternatives, and to screen and evaluate them consistent with EPA 
guidance. The memorandum should include additional alternatives that 
focus on contaminated sediments upstream of RM 8.3 that are based 
on a range of remedial action levels (RALs) for COCs identified based on 



See General Responses #1 and #5. 



The revised memo will include a description of the development of 
an expanded set of alternatives that incorporate EPA’s selected 
remedy for the lower 8.3 miles of the LPR.  Where appropriate, 
the memo will acknowledge that additional supporting detail for 
the evaluation of alternatives will be provided in the RAE memo 
and appendices to the FS. 
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the results of the baseline human health and ecological risk 
assessments (which will impact the remedial footprint), and provide a 
discussion of how these RALS were developed and selected. This will 
allow for the development of a series of targeted cleanup alternative 
similar to Alternative 4, provided that sufficient data density exists to 
properly evaluate such a targeted alternative.  



This will also allow the long- and short-term effectiveness, cost, and 
implementability of the alternatives to be properly evaluated in the 
detailed and comparative evaluation of alternatives in the feasibility 
study (FS) by better understanding the uncertainties and tradeoffs 
associated with either a targeted or comprehensive remedial strategy 
above RM 8.3. It is the purpose of the FS to evaluate the tradeoffs 
associated with either approach through the remedy selection factors. 



 



3  



The memorandum makes frequent reference to an adaptive 
management approach. However, the details of such an approach are 
not described. Please revise the memorandum to describe the 
elements of an adaptive management strategy (e.g., interim targets, 
contingencies, monitoring, etc.) that is specific to each alternative. It 
should be noted that EPA’s selected remedy for the lower 8.3 miles of 
the LPR as specified in the ROD contemplates an adaptive management 
approach during the design and implementation of the remedy.  As a 
result, the memorandum should be revised to include adaptive 
management strategies for Alternatives 2, 3, and 4 (and any additional 
developed alternatives) as a component of monitored natural recovery 
(MNR), capping, and dredging activities. 



See General Response #2. 



A discussion of adaptive management and the development and 
application of interim targets was included in Appendix E of the FS, 
submitted to EPA on 4/30/15, and will be included with the 
revised memo.  Appendix E is attached to these RTCs. 



 



4  



The memorandum over-emphasizes the impacts of bridges and other 
infrastructure on implementation of the remedy. While it is 
appropriate to acknowledge these difficulties during the 
implementability evaluation, the memorandum should consider 



See General Responses #3 and #4. 



The CPG disagrees with the EPA’s contention that the LPR’s 
bridges and other structures are not a significant factor in 
conducting any active remediation.  Both TMO’s Phase 1 and 











  Lower Passaic River FS Technical Memoranda 
  Cooperating Parties Group Response to Comments 



 
Draft Remedial Alternatives Screening Technical Memorandum 7 
 



No. RAS General Comments CPG Response 12/2/16 



measures to mitigate these issues (e.g., the use of low profile barges 
that can pass beneath bridges and hydraulic transport of dredged 
materials via pipelines under bridges to lessen the number of required 
bridge openings.), as also discussed in the ROD for the Lower 8.3 Miles 
of the LPR. Also, the memorandum should include the need for 
coordination with bridge authorities and associated costs in the 
analysis. Please revise the memorandum to include discussions of these 
mitigation measures and associated costs. 



CPG’s RM 10.9 Removal Actions were impacted by the bridges. 
While costs of coordination with state and local authorities will be 
reflected in general manner in indirect cost estimate assumptions 
for the FS, costs of bridge repairs themselves are outside of 
CERCLA requirements and will not be included in the evaluation of 
alternatives. 



 



 
 
 



No. Page No. RAS Specific Comments CPG Response 12/2/16 



5  Page 1-1, Section 1 



All remedial alternatives (including the no action alternative) 
should assume dredging and capping of the lower 8.3 miles 
of the LPR consistent with EPA’s selected remedy presented 
in the ROD for the Lower 8.3 Miles of the LPR. 



See General Response #5. 



 



6  
Page 1-1, Section 1, 
second paragraph, 
last sentence 



Paragraph two makes reference to the “site-specific” 
Baseline Human Health Risk Assessment. If this is referring 
to the separate risk assessment submitted by the CPG on 
Feb. 18, 2015 with the letter transmitting the draft RI Report 
to EPA, the risk assessment should not be used in support of 
the FS and alternative screening technical memo.  As 
previously stated, this risk assessment was developed 
outside the RI/FS process using assumptions and methods 
that are unacceptable to EPA. As noted in EPA’s comments 
on the draft RAO/PRG Technical Memorandum provided to 
the CPG on August 4, 2016 references to the “alternate” 
BHHRA should be deleted and the memorandum should be 



The CPG stands behind its Site-Specific HHRA 
which presented a realistic and CERCLA-
compliant assessment of human health risks 
within the entire 17-miles.  This sentence refers 
to the documents developed and submitted as 
part of the RI/FS process, all of which were based 
on site-specific data and supporting evaluations.  
References specific to the site-specific, or 
“alternate” BHHRA will be deleted.  Nevertheless, 
the memo will be revised consistent with the 
EPA-approved RI and Risk Assessments. 











  Lower Passaic River FS Technical Memoranda 
  Cooperating Parties Group Response to Comments 



 
Draft Remedial Alternatives Screening Technical Memorandum 8 
 



No. Page No. RAS Specific Comments CPG Response 12/2/16 



revised to be consistent with EPA comments on the RI, 
BHHRA, and BERA. 



7  
Page 2-1, Section 
2.1, bullets 



As discussed in General Comment 1, EPA will provide 
direction to CPG on this section at a later date.  



Per the email from J. LaPoma to R. Law on 
10/11/16, EPA has no further direction on the 
RAOs. 



8  
Page 2-1, Section 
2.2 



The PRGs presented in this section were developed using 
unacceptable risk assessment assumptions and conclusions 
which will require significant modifications. The PRGs should 
be revised to be consistent with EPA comments on the 
BHHRA, BERA and RAO/PRG technical memorandum. 



Revised PRGs will be developed in the RAO/PRG 
technical memorandum, consistent with the EPA-
approved BHHRA and BERA and pending 
resolution of EPA comments on the RAO/PRG 
memo. 



 



9  



Page 2-2, Section 
2.3, first paragraph, 
third through fifth 
sentences 



The text states: “At many sites, attaining a final cleanup 
level will not be achieved solely by active remediation and 
will rely in whole or part on natural recovery processes 
continuing over time. There are also circumstances…” This is 
not relevant to the discussion of RALs. Please delete these 
sentences from the paragraph. 



These statements were intended to describe the 
application of RALs, and the process by which 
PRGs can be met following active clean up, for 
remedies where RALs are not equal to PRGs.  The 
sentences will be revised for clarification. 



10  
Page 2-2, Section 
2.3 



Although the concept and potential application of RALs for 
the LPR may be acceptable, the development of the RALs 
requires close coordination with the EPA to ensure use of 
appropriate methods relative to conditions within the LPR. 
The development of RALs must be consistent with an 
appropriate PRG, and the agreed upon COPC mapping 
procedures that appropriately consider uncertainty and 
sediment bed dynamics. 



RALs will be developed in coordination with EPA 
and based on EPA-approved COPC mapping.  The 
development of the RAL does not depend on the 
PRG; rather, the efficacy of a particular action 
level is evaluated relative to a PRG. 
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11  
Page 2-2, Section 
2.4 



This section references CPG’s fate and transport modeling 
work, which has not been fully presented, reviewed or 
approved by EPA. 



This section also mentions that within this modeling, CPG 
has used two exposure zones, 0-2 cm and 0-15 cm. 
Consistent with the June 28, 2016 letter from Walter 
Mugdan, EPA Director, Emergency and Remedial Response 
Division to Dr. Robert Law, the top 15 cm of sediment must 
be used to represent contaminant concentrations applicable 
to the biological exposure depth.   



See Introduction and General Response #8.  



 



12  
Page 3-1, Section 3, 
last bullet 



Adaptive management represents a management 
framework and should not be considered a general response 
action (GRA). Please revise the text accordingly.    



The text will be revised to clarify the role of 
adaptive management in the FS process. 



13  
Page 3-2, Section 
3.1, second 
paragraph 



Consistent with EPA guidance, the text should note that 
“cost plays a limited role in the screening of process 
options” (Guidance for Conducting Remedial Investigations 
and Feasibility Studies Under CERCLA, Interim Final, 
EPA/540/G-89/004, October 1988). Please revise the text 
accordingly. 



The text will be revised to reflect the referenced 
guidance, that “each process is evaluated as to 
whether costs are high, low, or medium relative 
to other process options in the same technology 
type.” 



 



14  
Page 3-3, Section 
3.1.1 



The No Action alternative should not include five year 
reviews.  



See General Response #7. 



15  
Page 3-5, Section 
3.1.3 



Please revise the text to consider monitoring as an ancillary 
activity, rather than as a process option. Monitoring does 
nothing to reduce risk; rather, it documents whether risk 
reduction is occurring and helps to inform if the remedy is 
functioning as intended. 



Consistent with EPA guidance, monitoring has 
been included as a general response action in the 
screening evaluation.  This is considered 
appropriate, given monitoring results may have 
significant implications to any future 
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modifications to the remedy that may be 
necessary to maintain compliance with the RAOs. 



16  



Page 3-6, Section 
3.1.4.1, first 
paragraph, third 
sentence 



The text states that “natural recovery may be inhibited by 
ongoing contaminant sources and is not applicable in areas 
subject to net erosion.” It is more appropriate to state that 
MNR may not be effective in areas subject to erosion. In 
addition, MNR may not be effective in areas that, while 
stable and not defined as “net erosional,” are subject to 
periodic erosion and deposition. Please revise the text 
accordingly. 



It is agreed that natural recovery may not be 
effective in areas subject to net erosion, and the 
text will be revised.  However, in areas that are 
not defined as “net erosional” or potentially 
subject to periodic erosion under extreme 
events, MNR may be effective with appropriately 
defined monitoring and associated response 
actions.  



17  
Page 3-10, Section 
3.1.5.2, Thermal 
Desorption 



The CPG removed thermal desorption from further 
consideration. However, given the successful use of thermal 
desorption for PAHs and other organic contaminants from 
hazardous waste sites (coal gas wastes in particular), 
retention of this technology should be re-considered. 
Although elevated levels of metals exist in sediment, the 
observed levels may not present conditions that would 
preclude use of thermal desorption along with other 
remedial technologies within a future sediment treatment 
train. 



The text will be revised to retain thermal 
desorption as a remedial technology. 



18  
Page 3-11, Section 
3.1.5.3 



The boxed text regarding the conclusion that beneficial 
reuse may be an effective alternative to landfill disposals 
should also note the requirements of the state where the 
material is destined for beneficial use as one of the factors 
relevant to the feasibility of this approach.   



The text will be revised. 
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19  
Page 3-12, Section 
3.1.6, first bullet 



Please revise the discussion of physical isolation to note that 
the goal of physical isolation is to prevent exposure by 
human and ecological receptors. 



The text will be revised. 



20  
Page 3-15, Section 
3.1.7 



The ROD and responsiveness summary for the Lower 8.3 
Miles of the LPR explain why it is necessary to either obtain 
de-authorization of the federal navigation channel and/or 
modification of the authorized depth, or to dredge to meet 
the authorized depth after capping.  The second sentence 
should be deleted.  Alternately, the text could note that the 
selected remedy for the sediment of the lower 8.3 miles 
includes deeper dredging in the lower 1.7 miles.  The CPG’s 
opinion that it is “not a requirement of the LPRSA AOC or 
under CERCLA” to consider the navigation channel should be 
omitted.  



See General Responses #5 and #6.  The text will 
be revised accordingly. 



21  
Page 3-18, Section 
3.1.7.2 



The statement that “locations within the LPRSA … would 
more easily comply with EPA’s Off-Site Rule” is perplexing.  
How is the location of the processing facility related to the 
Off-Site Rule?  The Off-Site Rule has to do with whether 
disposal facilities where material is sent for disposal are in 
compliance with RCRA or other applicable Federal or State 
regulations.  The location of the processing facility within 
the LPRSA would mean that permits would not be required, 
but how would that change the application of the Off-Site 
rule?  



EPA’s Off-Site Rule (40 CFR § 300.440) applies to 
any remedial or removal action involving the off-
site transfer of any hazardous substance, 
pollutant, or contaminant as defined under 
CERCLA sections 101 (14) and (33) (“CERCLA 
waste”).  Given that sediment processing is a 
form of treatment, the Off-Site rule is applicable 
in the evaluation of permitting requirements.  



22  



Page 3-20, Section 
3.1.7.3, second 
paragraph, third 
sentence 



The text states: “A mass balance analysis using monitoring 
data from 11 environmental dredging projects estimated 
generated residuals from 2 to 9 percent of the mass of 
contaminant removed (Patmont and Palermo 2007; USACE 



See General Response #11. 
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2008b).” Please revise this analysis to include residuals 
estimates from more recent dredging projects such as the 
recent Boeing Plant 2 dredging project on the Lower 
Duwamish Waterway in Seattle, WA.  Recent improvements 
in engineering controls and best management practices 
(BMPs) have the potential to reduce the mass of generated 
residuals.   



23  



Page 3-23, Section 
3.1.9.1, continuing 
paragraph from 
previous page  



Please revise the last sentence to state that the Tierra Phase 
2 Removal is for 160,000 cubic yards (not 140,000).  



The text will be revised. 



24  
Page 3-23, Section 
3.1.9.1, second 
paragraph 



With regard to the State of New Jersey’s and the other 
Natural Resource Trustees’ opposition to citing a CAD in 
Newark Bay for Passaic River sediments, the text states: “For 
the purpose of this evaluation, it assumed that these 
administrative feasibility challenges can be overcome 
through thoughtful consideration of the technical merits of 
this disposal option, in the context of the relative risks and 
impacts to the environment and the public posed by upland 
landfill disposal options.”   



Please revise the second sentence to reference NJ 
Governor’s November 28, 2012 letter to Lisa Jackson 
regarding the matter.  



The text will be revised to reference the NJ 
Governor’s letter. 



25  
Page 3-24, Section 
3.1.9.3 



In the description of landfill disposal of dredged sediment 
from the lower Passaic River for both the Tierra Phase I 
Removal Action and the RM 10.9 TCRA, the CPG omitted 
information on where prior dredged sediments were 
actually disposed.  This section should be amended to 



The text will be revised to include disposal 
locations for the prior removals, and to include 
the specified sentence. 
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indicate that these sediments were disposed at properly-
licensed, hazardous waste facilities. Most dredged materials 
were taken to a selection of Subtitle C Hazardous Waste 
Landfills, however, a small portion of Phase I dredged 
material was taken for pre-treatment at a licensed 
hazardous waste incineration facility, prior to Subtitle C 
landfill placement. Insert a sentence prior to last sentence of 
the last paragraph that reads “Testing will be performed to 
properly characterize the sediment for disposal, and all 
applicable disposal requirements will be met.” 



26  
Page 3-26, Section 
3.2 



The last sentence refers to “adaptive management” as 
though it were a phase of the remedial action.  Revise the 
last sentence to read “Emerging and innovative technologies 
not considered by the feasibility study may be evaluated 
during remedial design and remedial action under an 
adaptive management strategy.” 



The text will be revised to reflect future 
evaluation of emerging and innovative 
technologies. 



27  Page 4-1, Section 4 



The memorandum includes the following alternatives: 



• Alternative 1: No further action (river mile [RM] 0 to 
17.4) 



• Alternative 2: Targeted dredge and cap, MNR, and 
adaptive management (RM 0 to 17.4) 



• Alternative 3: Dredge and cap for RM 0 to 8.3, 
including reestablishment of the navigation channel 
from RM 0 to 2.2 (EPA FFS Alternative 3), and MNR 
for RM 8.3 to 17.4 



• Alternative 4: Dredge and cap for RM 0 to 8.3, 
including reestablishment of the navigation channel 



See General Responses #1, #5, and #7. 



The CPG notes that pursuant to section 
§300.430(e)(6) of the NCP, it is correct to refer to 
Alternative 1 as no further action, given the 
performance of the RM 10.9 Removal Action. 



“The no-action alternative, which may be 
no further action if some removal or 
remedial action has already occurred at 
the site, shall be developed.”  
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from RM 0 to 2.2, targeted upstream dredge and 
cap for RM 8.3 to 17.4, and MNR 



Alternative 1 should be “no action” – not “no further action” 
which implies some action is being taken. All remedial 
alternatives, including the No Action alternative should 
assume dredging and capping of the lower 8.3 miles of the 
LPR consistent with EPA’s selected remedy.  The other 
alternatives should only address remedial actions in RM8.3 
to RM 17.4 and any additional remedial actions in RM 0 to 
RM 8.3 that are necessary to address surface water quality 
(if any). 



In addition, Alternatives 2 and 4 utilize an RAL of 500 
nanograms per kilogram (ng/kg) 2,3,7,8-
tetrachlorodibenzodioxin (TCDD). EPA recommends 
development and evaluation of additional alternatives that 
rely on a range of RALs for 2,3,7,8-TCDD and other COCs 
identified based on the results of the baseline human health 
and ecological risk assessments. A break point analysis 
should be performed that investigates the relationship 
between surface weighted average concentration (SWAC) 
and area remediated for 2,3,7,8-TCDD RALs ranging from 50 
ng/kg to 1,000 ng/kg. The results of this analysis should be 
used to develop supplemental alternatives that target a 
range of 2,3,7,8-TCDD RALs under a targeted dredge and cap 
scenario, in conjunction with bank-to-bank remediation 
between RM 0 and RM 8.3.  A similar analysis should be 
performed for other COCs. 



28  
Page 4-2, Section 
4.1.1 



References to deepening or reestablishment of the FNC 
should be eliminated since dredging within the FNC is 
addressed through EPA’s selected remedy for the Lower 8.3 



See General Response #6. 
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Miles of the LPR.  The discussion of dredge depths should 
focus on the targeted removal upstream of RM 8.3 and the 
dredging depth required to remove contamination, limit 
flooding if conducted in conjunction with capping and any 
allowable overdredging.  



The specific dredge depths will be included in the 
description of the remedial alternatives.  



29  



Page 4-2, Section 
4.1.1, first 
paragraph, third 
sentence 



The text states: “The removal of this additional sediment is 
not necessary to achieve the RAOs, and there is no evidence 
of reasonably anticipated future uses that would require 
accommodation through deepening of the FNC.” This 
statement of the CPG’s opinion conflicts with EPA’s analysis 
as documented in the FFS Report, the Proposed Plan, and 
ROD for the Lower 8.3 Miles of the LPR, and it is not relevant 
because dredging in the navigation channel is incorporated 
in the remedy between RM 0 and 1.7. The two sentences 
beginning with ”The removal of this additional sediment…” 
should be removed. Further discussion of the navigation 
channel should reference, or be consistent with, the ROD for 
the Lower 8.3 Miles of the LPR. 



See General Responses #5 and #6.  The text will 
be revised accordingly. 



 



30  
Page 4-2, Section 
4.1.1, third 
paragraph 



The text notes that “a clean stable surface over the removal 
areas” will be in place at the end of construction and that 
this clean surface material would “range in thickness from 
approximately 6 inches to 3 ft.” Please revise the text to 
discuss the difference between a 6-inch residual 
management layer and a 3-foot cap in this section. 



The text will be revised to include a discussion 
the difference between a management layer and 
a cap. 



31  
Page 4-3, Section 
4.1.2.2 



Please revise the text to incorporate a treatment option into 
Dredge Material Management (DMM) Scenario A – Off-Site 
Disposal for management of dredged materials that may 
require treatment due to land disposal restrictions (LDRs) or 
other regulatory disposal requirements or to facilitate 



A treatment option will be incorporated in DMM 
Scenario A to address sediments that may be 
subject to disposal restrictions or to facilitate 
beneficial use. 
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beneficial use of contaminated sediments subsequent to 
treatment. 



32  
Page 4-4, Section 
4.1.3 



Please revise the text to include analyses to determine 
whether reactive amendments should be included in the cap 
design. In addition, the memorandum should investigate 
whether armoring is required in potential high-scour areas. 



A Cap Design Evaluation was submitted as 
Appendix G of the Draft FS to EPA on 4/30/15 
and will be included with the revised memo.  
Appendix G is attached to this RTC.  The final cap 
design, including the need for and locations of 
amendments and armoring, will be performed as 
part of the remedial design. 



33  
Page 4-4, Section 
4.1.4 



Ongoing contaminant sources include both internal sources 
(e.g., areas of sediment contamination subject to erosion 
and transport) and external sources (e.g., sediment entering 
the LPR from above Dundee Dam, and from Newark Bay). 
Please revise this section to discuss these classes of sources. 



Ongoing contaminant sources are discussed in 
the RI, and the corresponding section will be 
referenced here. 



34  



Page 4-5, Section 
4.1.5, first 
paragraph, second 
sentence 



The text in line three that refers to baseline monitoring 
should be changed from post-remediation to pre-
remediation. 



The text will be revised. 



35  
Page 4-5, Section 
4.1.6 



In light of EPA’s selected remedy for the lower 8.3 miles of 
the LPR, the discussion of adaptive management should 
focus on areas upstream of RM 8.3 where either MNR or 
targeted remediation is planned. Please revise the text 
accordingly.  



Furthermore, please revise the third paragraph to allow for 
adaptive management to be a component of all remedial 
alternatives. Contrary to CPG’s assertion, adaptive 
management practices could be implemented for all active 



See General Response #2.  The text will be 
revised. 
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remedial alternatives and are explicitly included in the lower 
8.3 mile remedy. Adaptive management methods, which are 
wide-ranging, can always be considered and used to 
enhance attaining remedial goals sooner, more safely, 
and/or with lower costs, depending on the circumstances. 



36  
Page 4-7, Section 
4.1.8 



CPG should address whether impacts to aquatic habitat will 
require compensation beyond restoration, e.g., for the 
temporal loss of natural resources.   



Remedial activities will be designed to avoid net 
loss of habitat.  Consideration of compensatory 
restoration is beyond the scope of the FS.   



37  
Page 4-7, Section 
4.1.9 



Please provide citation for the projections of sea level rise 
by researchers at Rutgers University.  



Missing from the description of potential sea level rise in the 
Passaic River is the additional, inseparable component of 
expected higher frequency of extreme storm and flooding 
events. Both sea level rise and extreme storm and flooding 
events will need to be considered during remedial design. 
This section should be amended accordingly. 



Citation will be provided. 



The text will be revised. 



38  
Page 4-7, Section 
4.1.10 



The Lower 8.3 Miles Responsiveness Summary discusses 
how EPA identified the depths included in the ROD. Please 
revise this discussion, removing the CPG’s critique of the 
2010 survey and its conclusion that EPA has not provided 
sufficient basis for the additional dredging in the navigation 
channel.  



Deauthorization and/or modification of the federal 
navigational depths in the Lower 8.3 Miles will be addressed 
during the remedial design phase for OU2. 



Please delete Paragraph 3 of Section 4.1.10 (“The USACE has 
not performed…”) because it is incorrect. This has previously 
been addressed by EPA in the responsiveness summary of 



See General Response #6. 



The CPG disagrees that adequate justification for 
the reconstruction of the FNC has been provided.  
However, it is not relevant to the evaluation of 
remedies in the upper 9 miles.  This section will 
be revised to focus on the impact of the presence 
of the FNC on the set of alternatives to be 
evaluated.   
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the lower 8.3 mile ROD. For the same reason, the last 
sentence of paragraph 5 should be deleted (“However, as 
detailed above…”  



Additionally, the 6th paragraph should be deleted as it is 
unnecessary, since the lower 8.3 mile ROD will be included 
as the No Action alternative.  



39  
Pages 4-9 through 
4-10, Section 
4.1.11.1 



The text describes in length the effects of bridges on 
remedial measures. EPA acknowledges the challenges 
associated with bridges within the LPRSA. Please revise the 
text to discuss management approaches such as the use of 
low profile barges that can pass beneath bridges and 
hydraulic transport of dredged materials via pipelines under 
bridges to lessen the number of required bridge openings 
that can minimize the effect of bridges and bridge openings 
on the transport of dredged material and dredging 
equipment rather than only indicating that remedial 
activities will be impacted. The memorandum should 
consider these measures to mitigate the issues as also 
discussed in the ROD for the Lower 8.3 Miles of the LPR. 



See General Responses #3 and #4. 



 



40  
Page 4-12, Section 
4.1.11.3 



Many of the constraints described in Section 4.1.11 can be 
minimized during remedial design through appropriate 
selection of equipment, development of multiple processing 
stations, active management of the transport and staging of 
equipment and dredged material, and development of 
specifications regarding the timing of dredging and 
transport activities. Please revise the text accordingly.  Note, 
construction constraints are typically not considered a 
“long-term stress” in the nine criteria analysis. These are 
better described as short term impacts.  



See General Responses #3 and #4. 



The EPA has yet to demonstrate the ability to 
mitigate many of the constraints that are present 
in the LPR. 



Nevertheless, the text will be revised to clarify 
further that opportunities exist to mitigate the 
impact of some of the construction constraints 
using the approaches enumerated in this 
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Third and fourth bullets include broad statements referring 
to frequent bridge openings and “economic, social and 
environmental impacts” that are not well supported.  



comment; these approaches will be evaluated 
further during remedial design.   



In the nine criteria analysis, the evaluation of 
construction impacts will be presented in the 
evaluation of short-term impacts.  For clarity, the 
phrase “long-term stress” will be modified to 
read “stress”. 



Additional evaluation of short-term impacts of 
large-scale remedy construction on the 
environment and surrounding communities was 
presented in Appendix I of the Draft FS submitted 
to Region 2 on 4/30/2015 and will be referenced 
in this section.  Appendix I is attached to this RTC. 



41  
Pages 4-13 through 
4-21, Section 4.2 



Please revise the text to provide additional detail regarding 
the development of the proposed remedial alternatives. In 
addition, please develop a larger suite of alternatives 
followed by screening consistent with EPA guidance. All 
alternatives (including the no action alternative) should 
assume that capping and dredging will take place within the 
lower 8.3 miles of the LPR consistent with EPA’s selected 
remedy for this portion of the LPR.  Alternatives for the 
upper portion of the LPR should be developed by 
considering a range of RALs that achieve a range of SWACs, 
including at least one alternative that will achieve a 
protective SWAC or background concentrations immediately 
following construction. Furthermore, site-specific data 
should be evaluated to identify the preferred remedial 
technology/process option in various portions of the river 
considering contaminant characteristics, sediment 
characteristics, land and waterway use characteristics, 



See General Responses #1, #5, and #7. 



The development of alternatives will consider 
site-specific data and information in the 
identification of preferred remedial technologies 
and process options for various locations in the 
river, in the development and application of a 
range of RALs, and in the preliminary 
identification of potential staging, processing, 
and treatment areas. 
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physical characteristics and other relevant information. 
Please revise the discussion of RALs, the associated target 
areas for given RAL and the resulting reduction in SWAC to 
reflect the updates to the CPG's mapping approach once it 
receives approval from EPA. 



Alternative 1 should be “No Action” not “no further action”, 
or no further remedial action, though it is appropriate to 
acknowledge the remedy for the Lower 8.3 Miles.  “No 
Action” typically should not include five year reviews – 
however, the text can acknowledge that five year reviews 
will be conducted for the Lower 8.3 Miles, as that is part of 
the selected remedy.  



42  
Pages 4-13 through 
4-18, Section 4.2.2 



Please revise the text to provide greater justification for the 
selection of a 500 ng/kg RAL for 2,3,7,8-TCDD and describe 
the resulting sediment concentrations on a SWAC basis over 
a range of exposure areas (e.g., site-wide and over 1 RM). A 
similar analysis should be conducted for other COCs 
identified based on the results of the baseline human health 
and ecological risk assessments. The text should provide 
analysis for the selection of a range of RALs (e.g., SWAC vs. 
area curves with a range of RALs depicted on the curve). 
Ultimately, the text should be revised to consider a range of 
RALs for targeted remediation.  



See General Response #1. 



43  
Page 4-14, Section 
4.2.2, first full 
paragraph 



Alternative 2 calls for targeted dredge and cap. However, no 
basis for the targeted dredge depth of 3 feet is provided. If 
this depth is to accommodate a 3-foot cap, that should be 
stated in the text.  In addition, dredging and capping 
between RM 0 and RM 8.3 will be addressed as part of OU2, 
so the targeted dredge and cap option should focus on the 



The text will be revised to provide support for the 
dredge depths for the alternatives above RM 8.3. 
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portion of the LPR upstream of RM 8.3.  Please revise the 
text to discuss the dredge depths in different areas of the 
upper portion of the LPR based on consideration of water 
depth and other factors (e.g., scour potential). 



44  



Page 4-14, Section 
4.2.2, second full 
paragraph, first 
sentence 



Dredging and capping between RM 0 and RM 8.3 will be 
addressed as part of OU2.  Above RM 8.3, some dredging 
and capping is likely implementable near some structures. 
Please revise the text to include an allowance for dredging 
and capping in these areas using specialized equipment and 
consideration of the removal of certain structures to 
facilitate the application of capping and dredging 
technologies.  The added costs associated with capping and 
dredging in the vicinity of structures should be included in 
the cost estimate.   



See General Response #4. 



The FS will allow sufficient flexibility to select 
appropriate equipment to perform dredging near 
structures.  The selection of specific equipment 
will be part of the remedial design and/or the 
implementation process. 



For the purposes of the FS, conservative 
assumptions will be made regarding existing 
structures and associated engineering constraints 
and costs.  Appropriate consideration of 
structural impacts (e.g., dredge offsets or 
removal) will be made during remedial design.  



45  
Pages 4-15 through 
4-16, Section 
4.2.2.1 



For human health, only risks due to direct contact are 
discussed here. Please revise this section to discuss the risks 
associated with fish and shellfish consumption as well. In 
addition, the development of RALs must be consistent with 
the results of the RI (including delineation of contamination 
and contaminant fate and transport modeling), BHHRA and 
BERA and, as a result, may require revision based on the 
resolution of EPA comments on these documents. 



The discussion of the development of RALs will 
be revised to include a range of RALs (See 
General Response #1) and the discussion of the 
benefits of the RALs will be revised accordingly.  
The discussion referenced in this comment was 
focused on benefits immediately following 
construction (e.g., achievement of the direct 
contact PRG). Longer-term benefits (based on the 
model projections) such as reduction in fish and 
crab consumption risk are mentioned in the last 
paragraph on Page 4-16, and discussed in the 
evaluation of alternatives.  This distinction of 
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post-construction and longer-term risk reduction 
will be retained. 



46  
Page 4-16, Section 
4.2.2.1, last bullet 



Please revise the text to provide information regarding 
incoming particle concentrations at Dundee Dam for other 
COCs, in addition to 2,3,7,8-TCDD and total polychlorinated 
biphenyls (PCBs). This information can be used to evaluate 
recontamination potential and background concentrations. 



The text will be revised to include COC 
concentrations of sediments entering the LPR 
over Dundee Dam. 



47  
Page 4-17, Section 
4.2.2.3 



This section should be revised to remove references to the 
CPG’s Fish Exchange Program. EPA offered in 2014 to discuss 
and/or evaluate the CPG’s carp management/fish exchange 
program, but the CPG declined to submit its program for 
EPA review. Also, any remaining language that references 
carp as being invasive species should be revised. Carp should 
be referred to as non-native species.   



See General Response #10. 



The CPG does not agree with the Region’s 
characterization and chronology associated with 
the fish exchange or carp management programs.  



Federal and state agencies including the USFWS 
and more recently NJDEP have identified the 
common carp as an invasive species.  It remains 
unclear to the CPG why the Region denies that 
common carp are an invasive species.  



48  
Page 4-19 to 4-20, 
Section 4.2.3.0 



The discussion of the work below RM 8.3 is largely 
unnecessary as this will be addressed as part of OU2.   



Last sentence of this section incorrectly refers to the need to 
modify and/or deauthorize portions of the federal 
navigation channel as an institutional control.   It is a legal 
prerequisite for a capping remedy, not an IC.  



See General Response #6.  Text will be revised to 
reflect that deauthorization of the FNC is a legal 
prerequisite for capping and not an IC. 



49  
Page 4-21, Section 
4.2.3.1, second 
paragraph 



Please provide information regarding the number of dredge 
plants, production rates, etc. that can be used to determine 
dredging durations in order to evaluate the durations 
presented in this memorandum. 



Information supporting the dredging durations 
was provided in Appendix H of the Draft FS, 
submitted to EPA on 4/30/15, and will be 
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included with the revised memo.  Appendix H is 
attached to the RTC. 



50  



Page 4-21, Section 
4.2.4.1, first 
paragraph, second 
sentence 



Both Alternatives 3 and 4 state 2.6 million cy of fill and 
capping material. Please correct one or both of the volumes 
stated. 



 



Volumes will be updated. 



51  Page 5-1, Section 5 



The entirety of Section 5, which presents the preliminary 
screening of remedial alternatives, must be revised to 
reflect changes in the remedial action alternatives.  
Remedial action alternatives should focus on a range of RALs 
and remedial technologies targeting contaminated 
sediments within the LPR upstream of RM 8.3. All 
alternatives (including the no action alternative) should 
assume that capping and dredging will take place within the 
lower 8.3 miles of the LPR consistent with EPA’s selected 
remedy for this reach of the LPR.  In addition, the 
alternatives should be revised to address EPA comments on 
the screening technical memorandum and revisions to the 
RI, BHHRA and BERA resulting from EPA comments on these 
documents.   



See Introduction and General Responses #1 and 
#5. 



52  
Section 5.1 and 
Section 5.1.1 



Alternative 1 should be “No Action” not “no further action”, 
or no further remedial action, though it is appropriate to 
acknowledge the remedy for the Lower 8.3 Miles.  “No 
Action” typically does not include five year reviews – 
however, the text can acknowledge that five year reviews 
will be conducted for the Lower 8.3 Miles, as that is part of 
the selected remedy. 



See General Response #7. 
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53  



Page 5-1, Section 
5.1.1, first 
paragraph, first 
sentence 



Please provide further discussion of the mechanism for 
declines in fish and crab tissue concentrations given the 
statement about little change in the SWAC. 



Effectiveness evaluation and discussion will be 
revised following development of the set of 
remedial alternatives and the approval of the CFT 
model. 



54  
Page 5-1, Section 
5.1.1, footnote 7 



EPA anticipates that revisions to the CPG's model 
projections resulting from EPA's review of the CPG's 
mapping approach, contaminant fate, and bioaccumulation 
models as presented in the RI may be potentially significant. 
This document should be revised once EPA has approved 
the necessary changes to the models and reviewed both the 
calibration and projection model code, inputs, and results. 
To date the CPG has not provided the 2014 version of their 
model projection code, inputs, or results for EPA's review. 



See Introduction.  



55  
Page 5-2, Section 
5.1.3 



Revise to reflect that there is no cost associated with the No 
Action alternative.   



The text will be revised. 



56  
Page 5-5, Section 
5.3.1, Second 
Paragraph 



Projection runs should extend 30 years past the completion 
of each remedy, the impact of each remedy on fluxes should 
also be evaluated over this same period. 



See General Response #9. 



57  
Page 5-4, Section 
5.3.1, Page 5-6 
Section 5.4.1 



Please provide further details about the analysis that was 
done to determine that COCs other than 2,3,7,8-TCDD and 
Tetra-PCB would decline and approach regional background 
levels. 



Effectiveness evaluation and discussion will be 
revised following development of the set of 
remedial alternatives and the approval of the CFT 
model, which will include projections for other 
COCs in addition to 2,3,7,8-TCDD. 



58  
Page 6-1, Section 6, 
second paragraph, 
last two sentences 



The summary states: “A thorough consideration of the 
primary balancing criteria involves evaluation of cost-
effectiveness in the context of differences in the manner 
and degree to which the alternatives address the remaining 



Noted.  Costs of long-term monitoring and 
maintenance will be included in the FS cost 
estimates. 
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primary balancing criteria.  Alternatives that involve “[c]osts 
that are grossly excessive” compared to their overall 
effectiveness in comparison to other alternatives may be 
eliminated from further consideration, as may those that 
provide “effectiveness and implementability similar to that 
of another alternative by employing a similar method of 
treatment or engineering controls, but at greater cost” (40 
CFR 430(e)(7)(iii); USEPA 1996).” The overall idea conveyed 
seems to be preference for less costly alternatives that are 
judged to similarly achieve the project’s remedial action 
objectives.  However, long-term, post remedial monitoring 
and maintenance costs must be considered for alternatives 
that leave material in place that must be managed in place 
over time.  Since surface and near surface contaminated 
sediments are the primary source of unacceptable chemical 
risks/hazards to human and ecological receptors, use of in-
place control measures, particularly for uncapped areas 
where sediment contamination remains in place, will 
require development of comprehensive cost estimates for 
long term (in perpetuity) monitoring and maintenance. 
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1  



The Draft Remedial Alternatives Evaluation Technical Memorandum 
(memorandum) presents the evaluation of remedial alternatives for the 
Lower Passaic River Study Area (LPRSA). The memorandum needs to be 
revised based on EPA-accepted information, evaluations, concepts and 
conclusions of the remedial investigation (RI), baseline human health risk 
assessment (BHHRA) and baseline ecological risk assessment (BERA). The 
RI, BHHRA and BERA are currently being developed and this 
memorandum may require additional revisions after the three documents 
are accepted by EPA.  



In addition, the evaluation of any remedial alternatives must reflect EPA’s 
selected remedy in the Record of Decision (ROD) for the Lower 8.3 Miles 
of the Lower Passaic River (LPR). This comment set does not include 
further direction on the remedial action objectives (RAOs) language that 
was presented in this memorandum. EPA is having further deliberations 
internally on the RAOs and will provide direction to CPG on the matter at 
a later date.  



Sections 2.2 through 2.5 and all of Chapter 3 were not reviewed in detail 
because they present the evaluation of remedial alternatives that need to 
be revised. Any comments on specific alternatives should be incorporated 
into a revised evaluation of alternatives. 



See Introduction and General Response #5.  



Per the email from J. LaPoma to R. Law on 10/11/16, EPA has no 
further direction on the RAOs. 



2  



The memorandum inconsistently and inappropriately considers the effect 
of institutional controls. For example, estimates of fish tissue 
concentrations are included in the evaluations based on assumptions 
regarding the effectiveness of institutional controls. The effect of 
institutional controls on risk reduction should be described qualitatively 



See General Response #10. 
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and the limitations on the effectiveness of such institutional controls 
should be discussed. Please revise the memorandum to eliminate the 
quantitative reduction in fish tissue levels associated with such 
institutional controls.  



3  



The memorandum evaluates a limited number of alternatives. The memo 
should be revised to include the evaluation of a range of alternatives that 
address sediment contamination above RM 8.3. Alternatives should 
consider a range of remedial technologies and remedial action levels 
(RALs) for COCs identified based on the results of the baseline human 
health and ecological risk assessments (which will impact the remedial 
footprint), and provide a discussion of how these RALS were developed 
and selected. This will allow for the development of a series of targeted 
cleanup alternative similar to Alternative 4, provided that sufficient data 
density exists to properly evaluate such a targeted alternative. This will 
also allow the long- and short-term effectiveness, cost, and 
implementability of the alternatives to be properly evaluated in the 
detailed and comparative evaluation of alternatives in the feasibility 
study (FS) by better understanding the uncertainties and tradeoffs 
associated with either a targeted or comprehensive remedial strategy 
above RM 8.3. It is the purpose of the FS) to evaluate the tradeoffs 
associated with either approach through the remedy selection factors. 



See General Response #1. 



 



4  



Please revise the analyses to clearly state the assumptions used to 
estimate the remediation timeframes, and ensure that these estimates 
reflect multiple dredge and/or capping plants operating simultaneously. 
The text should also be revised to discuss how the estimated 12-week 
dredging shutdown period was determined, accounting for weather 
and/or operational delays. The focused feasibility study (FFS) for the 
lower 8.3 miles assumed dredging to occur for 24 hours a day, 6 days a 
week, for 32 weeks of the year.  



See General Responses #3 and #4. 



Detailed assumptions for dredge plant operations, production rates, 
and dredging season were presented in Appendix H of the Draft FS, 
submitted to EPA on 4/30/15, and will be included with the revised 
memo. 
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5  



The memorandum makes frequent reference to an adaptive management 
approach. However, the details of such an approach are not described. 
Please revise the memorandum to describe the elements of an adaptive 
management strategy (e.g., interim targets, contingencies, monitoring, 
etc.) that is specific to each alternative. It should be noted that EPA’s 
selected remedy for the lower 8.3 miles of the LPR as specified in the ROD 
contemplates an adaptive management approach during the design and 
implementation of the remedy.  As a result, the memorandum should be 
revised to include adaptive management strategies for Alternatives 2, 3, 
and 4 (and any additional developed Alternatives) as a component of 
monitored natural recovery (MNR), capping, and dredging activities.  



See General Response #2. 



A discussion of adaptive management and the development and 
application of interim targets was provided in Appendix E of the Draft 
FS, submitted to EPA on 4/30/15, and will be included with the 
revised memo.  Appendix E is attached to this RTC. 



 



 



6  



The memorandum over-emphasizes the impacts of bridges and other 
infrastructure on implementation of the remedy. While it is appropriate 
to acknowledge these difficulties during the implementability evaluation, 
the memorandum should consider measures to mitigate these issues 
(e.g., the use of low profile barges exist that can pass beneath bridges and 
hydraulic transport of dredged materials via pipelines under bridges to 
lessen the number of required bridge openings), as also discussed in the 
ROD for the Lower 8.3 Miles of the LPR. Also, the memorandum should 
include the need for coordination with bridge authorities in the analysis. 
Please revise the memorandum to include discussions of these mitigation 
measures and associated costs.  



See General Responses #3 and #4. 



While costs of coordination with state and local authorities will be 
reflected in general manner in indirect cost estimate assumptions for 
the FS, costs associated with bridge repairs are outside of CERCLA 
requirements and will not be included in the evaluation of 
alternatives. 



 



7  



The approach used to represent remediation in the CPG's models does 
not include the release of either solids or organic carbon. Instead, model 
results from the calibration period were recycled (Draft FS Section 5.2.1). 
This approach results in a significant overestimate of the impact of 
residuals proportional to the volume of sediments dredged. As an 
example, assuming about 40 mg/L of solids in the water column with a 
concentration of 100 ppt of 2,3,7,8-TCDD, if one adds another 20 mg/L of 
dredged solids with 800 ppt of 2,3,7,8-TCDD, the resulting concentrations 



The model will be revised consistent with ongoing discussions 
between the CPG and EPA.  The final set of FS projection runs will be 
performed with the EPA-approved version of the CFT model. 
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would be 60 mg/L of solids with a 2,3,7,8-TCDD concentration of 333 ppt, 
but one simply adds the contaminant mass without the solids, the result 
is 40 mg/L of solids with a 2,3,7,8-TCDD concentration of 500 ppt. The 
release of solids and organic carbon, and the changes in bathymetry and 
bed composition associated with remediation must be represented in the 
model projections in order to make a valid comparison between 
alternatives. These corrections should be made and the comparisons 
should be revised accordingly. 



 
 



No. Page No. RAE Specific Comments CPG Response 12/2/16 



8  



Page 1-1, 
Section 1, 
third 
paragraph  



Please revise the text to describe the ROD and selected 
remedy for the lower 8.3 miles.  



The text will be updated to reflect issuance of the ROD for the lower 
8.3 miles. 



9  



Page 1-2, 
Section 1, 
second 
paragraph, 
second 
sentence 



Text states: “A key finding of the remedial investigation 
is that contamination in the sediment, water column, 
and biological tissue data follows predictable spatial and 
temporal patterns that reflect the evolution of the 
river’s sediment deposits, the nature of the sediments, 
well-understood erosion and deposition and 
contaminant fate and transport processes, and 
interactions between the sediment and biota. “ 
(Emphasis added.) 



Remove the term “well understood”. It’s agreed that 
contaminant patterns have emerged as the RI 
progressed, particularly above RM 8.3. However, river 
conditions are highly variable and although some 
patterns exist, these patterns may not be reliably 



The CPG disagrees that the patterns are not well understood, based on 
physical and chemical data collected during the RI, bathymetric 
surveys, modeling, geomorphological analysis, and consideration of 
fluvial/estuarine processes.  If it is EPA’s position that patterns of 
erosion and deposition are not well-understood throughout the river, 
then it follows that EPA’s selection of a remedy for the lower 8-miles 
maybe premature and that the effects of erosion, deposition and 
transport from the upper 9-miles, above Dundee Dam and other areas 
may impact the lower 8-mile remedy in ways not understood by the 
EPA.  An expanded discussion of erosion, deposition, sediment 
stability, and contaminant fate and transport will be presented in the 
RI and referenced in the FS.   
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repeated to the same degree elsewhere in the river, i.e., 
therefore not “well understood”. 



10  



Page 1-2, 
Section 1, 
second 
paragraph, 
second 
sentence 



Text states: “To reduce contaminant levels in fish and 
crab tissue, remediation should focus on reducing 
contaminant levels in contributing sediments. These are 
the sediments that are not recovering, have relatively 
high contaminant concentration in the top few 
centimeters, and are inhibiting the overall recovery.”  
(Emphasis added.) 



Remove the word “contributing” and the sentence that 
follows, beginning with “These are the sediments…”. As 
currently presented, the characterization and scope of 
project sediments to be addressed by remedial actions is 
too limited.  Current site conditions reveal contaminant 
levels in surface sediments that are several orders of 
magnitude greater than levels that are risk-based, and 
considered acceptable for human and ecological 
receptors. Therefore, it is expected that remedial actions 
will need to address a larger footprint, than currently 
conveyed, of sediments considered as “contributing” to 
unacceptable site risks. Contaminant levels in sediment 
must be reduced to levels protective of human health 
and ecological receptors, based on the findings of an 
Agency-approved project risk assessment and the 
resulting, derived, PRGs. 



The word “contributing” will be deleted.  The following sentence will 
be revised per RAE Specific Comment #11. 



11  



Page 1-2, 
Section 1, 
first full 
paragraph, 



The memorandum states that remediation should focus 
on reducing contaminant levels in sediments that have 
relatively high contaminant concentrations in the “top 
few centimeters.”  The relevant sentence should be 



The relevant sentence addressed in the comment will be revised.  The 
following sentence will be clarified to state that the remediation of 
sediments driving risk will result in an immediate reduction to 
exposure and risk, which will continue to decline over time, but that 
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second to 
last sentence 



revised to read: “These are the sediments that are not 
recovering, have relatively high contaminant 
concentrations, and are inhibiting the overall recovery.”  
In addition, the word “immediately” should be removed 
from the following sentence because risks to human 
health will be reduced gradually over time following 
remediation due to the disruption of the sediment bed 
associated with implementation of the remedy.  



risk reductions during active construction may be limited by disruption 
of the sediment bed during remedy implementation. 



12  



Page 1-2, 
Section 1, 
last 
paragraph 



The discussion of phased remediation does not address 
the impact on cost, schedule, the community, etc., if the 
initial phase is found not to be protective, leading to 
additional phases, with additional costs and impacts 
from repeated mobilizations over time.  Please revise 
the text accordingly. 



The text will be revised. 



13  



Page 1-2, 
Section 1, 
last 
paragraph 



All remedial projects, especially the larger, more 
complex ones such as the LPRSA, are amenable to 
enhanced implementation through use of adaptive 
management. EPA’s selected remedy for the lower 8.3 
miles of the LPR as specified in the ROD contemplates an 
adaptive management approach during the design and 
implementation of the remedy. As a result, the 
memorandum should be revised to include the elements 
of an adaptive management strategy (e.g., interim 
targets, contingencies, monitoring, etc.) that is specific 
to each alternative.  



See General Response #2. 



14  
Page 1-3, 
Section 1, 
first 



Remove the full sentence beginning with “Targeted 
remediation….”. 



The text will be revised to state, “A targeted remedy affords more 
opportunities for a phased remediation approach than a bank-to-bank 
remedy.” 
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paragraph, 
last sentence 



15  



Page 1-2, 
Section 1, 
last 
paragraph, 
second 
sentence 



The text states: “The largest remedial alternatives 
considered in this evaluation will require decades to 
construct and a massive commitment of resources to 
implement.” Please revise the text to temper this 
statement. There are means available to limit the 
duration and impact of the remedy (e.g., water quality 
controls, additional dredge plants to shorten the 
duration, proper staging of the remedial work), which 
should be included in the revised remedial alternative 
evaluations. Please review the entire document to 
ensure that all such statements are revised and clarified.  



This text will be revised to state, “Together with EPA’s selected 
remedy for the lower 8.3 miles, remedial actions for the upper 9 miles 
will involve significant timeframes for design and construction and a 
large commitment of resources to implement.  While reasonably 
conservative assumptions regarding remedy construction and 
implementation impacts on the community and environment are 
adopted in this feasibility study, it is also recognized that means to 
limit the duration and impact of the remedies may be identified and 
will be fully evaluated during remedial design.” 



16  



Page 1-3, 
Section 1.1, 
entire 
section 



Remedial alternatives (current list and additional 
alternatives) to be presented in Section 1.1 must be 
consistent with EPA’s selected remedy for the Lower 8.3 
Miles of the LPR. The scope and description of each 
alternative must focus on contaminated sediment in the 
area between RM 8.3 to Dundee Dam.  Each alternative 
should focus on achieving sediment remedial goals, 
enhance achieving river-wide surface water and biota 
remedial goals, and to complement the existing 
remedial action to be implemented per the ROD for the 
Lower 8.3 Miles of the LPR. 



Per this section, two Dredged Material Management 
(DMM) options are used: dewatering and 
transport/disposal in Subtitle C Landfill and a Confined 
Aquatic Disposal (CAD) facility to be built in Newark Bay. 
Although CADs in Newark Bay have been used for 



See General Responses #1 and #5. 



 



 



 



 



 



 



 



The opposition expressed by the state of New Jersey will be discussed 
and considered in the discussion and evaluation of a CAD facility. 
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sediments obtained from other dredging projects in the 
region, due to the type of and degree of contamination 
in LPR sediments, potential for opposition should be 
considered during the evaluation of administrative 
implementability and state and community acceptance.  



17  



Page 2-2, 
Section 
2.1.1.1, 
bullets 



As discussed in General Comment 1, EPA will provide 
direction to CPG on this section at a later date. 



Per the email from J. LaPoma to R. Law on 10/11/16, EPA has no 
further direction on the RAOs. 



18  
Pages 2-1 
through 2-
47, Section 2 



The evaluation of protection of human health and the 
environment and evaluation of residual risks are 
referenced to “the start of remediation.” These should 
be evaluated after the completion of remediation. 
Evaluations from “the start of remediation” lead to 
invalid estimates that the surficial sediment 2,3,7,8-
tetrachlorodibenzodioxin (TCDD) concentrations for 
Alternative 3 are higher than Alternative 2 since the 
construction period is longer. The real purpose of the 
evaluation of protection of human health and the 
environment should be for the long term, 30 years after 
completion of remediation and into the future. Please 
revise the text accordingly 



See General Response #9.  The text will be revised. 



 



19  
Page 2-1, 
Section 
2.1.1.1 



Consistent with EPA guidance, the “Overall Protection of 
Human Health and the Environment” criterion does not 
take short-term risk into account: “Evaluation of the 
overall protectiveness of an alternative during the RI/FS 
should focus on whether a specific alternative achieves 
adequate protection and should describe how site risks 
posed through each pathway being addressed by the FS 



The CPG seeks clarification of this comment and refers the EPA to the 
boldface text in its comment.  The guidance states explicitly that any 
unacceptable short-term or cross-media impacts may be taken into 
account in the evaluation of overall protectiveness of human health 
and the environment.   
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are eliminated, reduced, or controlled through 
treatment, engineering, or institutional controls. This 
evaluation also allows for consideration of whether an 
alternative poses any unacceptable short-term or 
cross-media impacts” (Guidance for Conducting 
Remedial Investigations and Feasibility Studies Under 
CERCLA, Interim Final, EPA/540/G-89/004, October 
1988). The text does not specify whether there are 
unacceptable short-term or cross-media impacts. The 
impacts during construction and implementation should 
be evaluated under “Short-Term Effectiveness” (Section 
2.1.2.3). Please revise the text accordingly. 



20  



Page 2-2, 
Section 
2.1.1.1, 
Performance 
Metrics 



Please revise the text to evaluate the proposed metrics 
both at T = 0 (immediately following construction) and 
at T = 30 years. This will help to demonstrate the 
tradeoffs between active remediation and natural 
recovery. 



See General Response #9.  The text will be revised. 



 



21  
Page 2-3, 
Section 
2.1.1.1, PRGs 



PRGs are not selected for tissue because tissue is not 
remediated.  



Please remove references to site-specific PRGs (SSPRGs) 
based on “realistic human health exposure assumptions 
and scenarios developed using site-specific 
information.” This appears to be a reference to risk 
assessment that CPG conducted on its own which 
utilized their own assumptions about fish consumption, 
cooking loss, etc. The CPG cannot rely on SSPRGs 
developed through that process, based on a document 
that EPA did not approve and which utilizes exposure 
factors that they were directed by EPA not to use.  



As stated in the CPG response to comments on the RAO/PRG Technical 
memorandum, the CPG disagrees with the Region’s contention that 
sediment and surface water PRGs are more appropriate than tissue-
based PRGs for fish consumption risks.  Tissue exposure is the 
exposure pathway of concern and tissue concentrations reflect 
integrated uptake into the food web from sediment and surface 
water.  For that reason, unique PRGs for sediment and surface water 
cannot be reliably established.  Region 2’s assertion that a tissue-
based RBTC cannot be a PRG is surprising and inconsistent with 
precedents established at other Region 2 large sediment sites.  Tissue-
based PRGs have been established in Region 2 RODs addressing 
contaminated sediments for the Hudson River and Grasse River. 











  Lower Passaic River FS Technical Memoranda 
  Cooperating Parties Group Response to Comments 



 
Draft Remedial Alternatives Evaluation Technical Memorandum  35 



No. Page No. RAE Specific Comments CPG Response 12/2/16 



Please remove any references to SSPRGs that appear in 
the detailed and comparative evaluation of alternatives 
presented in this memo.  



Reference to the SSPRGs will be removed although the CPG stands 
behind its Site-Specific HHRA which presented a realistic and CERCLA-
compliant assessment of human health risks and the estimated 
SSPRGs. 



22  



Page 2-3, 
Section 
2.1.1.1, 
Interim 
Targets 



Please revise the text to include further discussion of the 
use of interim targets in the evaluation of overall 
protectiveness. For example, how do interim targets fit 
into an adaptive management strategy? Would 
additional actions be taken if the interim targets are not 
met? What is the time frame for achieving the interim 
targets? 



A discussion of the development and application of interim targets 
was included in Appendix E of the Draft FS, submitted to EPA on 
4/30/15, and will be included with the revised memo.  Appendix E is 
attached to the RTC. 



23  



Pages 2-4 
through 2-5, 
Section 
2.1.1.1, 
Protection of 
Human 
Health 



Add an evaluation of cancer and noncancer risk for all 
COCs which are determined by the baseline risk 
assessment. For polychlorinated biphenyls (PCBs), 
noncancer risks often drive cleanups because they result 
in a lower PRG than the 1 x 10-4 cancer risk level. 



The discussion will be expanded to include an evaluation of cancer 
risks and noncancer hazards for fish and shellfish consumption for 
human health risk drivers evaluated in the CFT and food web models. 



24  



Page 2-5, 
Section 
2.1.1.1, 
Protection of 
the 
Environment 



The second bullet refers to the use of 0-2 cm depth 
interval to evaluate risk to sandpiper. Consistent with 
the June 28, 2016 letter from Walter Mugdan, EPA 
Director, Emergency and Remedial Response Division to 
Dr. Robert Law, the top 15 cm of sediment must be used 
to represent contaminant concentrations applicable to 
the biological exposure depth.  



See General Response #8. 



 



25  
Page 2-6, 
Section 
2.1.1.2, 



It is premature to discuss the need for an ARAR waiver 
for the New Jersey SWQS based on technical 
impracticability.  A detailed technical evaluation is 



Please see the CPG’s September 6, 2016 responses to Region 2’s 
comments on the RAO/PRG technical memorandum on the issue of an 
ARAR waiver for the New Jersey SWQS.  The water column data 
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second full 
paragraph 



required to support the need for an ARAR waiver based 
on technical impracticability.  



collected above Dundee Dam during the 17-mi RI shows that 
concentrations of some COPCs exceed New Jersey Surface Water 
Quality Standards.  The 17-mile FS will include a technical evaluation 
to demonstrate the likely need for a TI waiver.   



26  



Page 2-6, 
Section 
2.1.1.2, first 
bullet 



Further clarification regarding fish windows as an ARAR 
should be provided.  NOAA has not established a specific 
fish window for the LPRSA.  Rather, fish windows are 
established on a yearly basis based on watershed and 
climatic factors. 



This statement is consistent with EPA’s discussion of this fish window 
(see below) in the lower 8-mile ROD.  Please clarify what “further 
clarification” should be provided. 



The Region’s lower 8-mile ROD Responsiveness Summary states on 
page 265 (H.4.3) “based on comments and a review of fish windows 
recommended by NJDEP and NOAA’s National Marine Fisheries Service 
during the Tierra Phase 1 Removal and RM 10.9 Removal work, EPA 
adjusted the fish window to 17 consecutive weeks, anticipated to occur 
from about March 1st to June 30th.”   The Region has anticipated in its 
lower 8-mile ROD schedule that NMFS will recommend fish windows 
that will restrict dredging activities during certain times of the year, 
and therefore it is important for the FS to recognize this likely 
restriction.   Fish windows are likely to be developed as the Region’s 
lower 8-mile ROD states in its ARAR Table from “a fish migration study 
will be conducted during remedial design and consultation will occur 
with NMFS and the New Jersey Department of Environmental 
Protection (NJDEP) regarding fish windows.” 



27  



Page 2-6, 
Section 
2.1.1.2, first 
bullet, third 
sentence 



Please revise the text to present further justification of 
the 23-week dredging season. The expected timing of 
winter shutdowns should be discussed since, when 
combined with the fish migration work window, this will 
limit dredging operations. It would be reasonable to 
assume that dredging would take place 6 days a week 
with 1 day for equipment maintenance and other 
shutdowns.   



The assumptions for dredging duration and dredging season were 
documented in Appendix H of the Draft FS, submitted to EPA on 
4/30/15, and will be included with the revised memo.  Reasonable 
assumptions were made based on lessons learned from past projects 
performed on the LPR and professional judgement.  Appendix H is 
attached to the RTC. 
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28  



Page 2-6, 
Section 
2.1.1.2, first 
bullet at 
bottom of 
page 



The memorandum states that bridge opening 
notification and timing requirements are ARARs.  Bridge 
opening notification and timing requirements should not 
be considered ARARs but should be addressed during 
the implementability evaluation. EPA does not consider 
this to be an ARAR  



It is not clear why EPA does not consider LPR bridge opening 
notification and timing requirements an ARAR, given that they are 
specified in the CFR, and consistent with the EPA 1988 CERCLA 
guidance regarding ARARs: “Other federal and state criteria, 
advisories, and guidance and local ordinances should also be 
considered, as appropriate, in the development of remedial action 
alternatives.” 



29  



Page 2-7, 
Section 
2.1.1.2, last 
bullet 



Please revise the text to note that the Off-Site Rule also 
establishes requirements for any landfill that would 
accept contaminated sediment. 



The text will be revised. 



30  



Page 2-8, 
Section 
2.1.2.1, 
Adequacy 
and 
Reliability of 
Controls  



Please delete all commentary on bank-to-bank remedial 
approaches and revise this section to discuss the 
adequacy and reliability of containment-based capping 
remedies. This should include an assessment of the 
long-term effectiveness/reliability of capping and any 
necessary operation and maintenance (O&M) and 
monitoring. In addition, please discuss the reliability and 
adequacy of other institutional controls, such as 
regulated navigation areas or other waterway use 
restrictions. 



The text will be revised to be consistent with the remedies under 
evaluation for the upper 9 miles, including an assessment of the long-
term effectiveness/reliability of capping, any necessary operation and 
maintenance (O&M) and monitoring, and the reliability and adequacy 
of other institutional controls, such as regulated navigation areas or 
other waterway use restrictions. 



31  



Page 2-9, 
Section 
2.1.2.1, first 
paragraph 



The blanket statement that alternatives based on a 
phased approach are more likely to be effective is overly 
broad and should be revised to discuss the potential 
need for additional cleanup measures that may be 
required. Any additional cleanup measure will require 
additional mobilizations, additional costs, and an 
extended time to attain protectiveness. 



The text will be revised to clarify that phased approaches provide the 
opportunities to learn and adapt remedial activities to achieve 
effectiveness, which are not afforded by bank-to-bank approaches.  
Text will be added to acknowledge that additional cleanup measures 
may be needed and that there are costs associated with these 
measures. 
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32  



Page 2-9, 
Section 
2.1.2.1, 
second 
paragraph 



Please revise paragraph to address the challenges 
associated with asking Congress to deauthorize a 
channel that is still in use, and that capping within the 
channel therefore would be at best interim, unless the 
channel were dredged to the depth needed for 
reasonably anticipated use. 



See General Response #6. 



33  
Page 2-10, 
Section 
2.1.2.2 



Please revise the text to discuss the process used to 
determine whether principal threat waste (PTW) is 
present at the site. Consistent with EPA guidance (A 
Guide to Principal Threat and Low Level Threat Wastes, 
November 1991), PTW includes non-aqueous phase 
liquid (NAPL) or areas “where toxicity and mobility of 
source material combine to pose a potential risk of 10-3 
or greater.” Consistent with EPA’s sediment remediation 
guidance (Contaminated Sediment Remediation 
Guidance for Hazardous Waste Sites, EPA-540-R-05-012, 
December 2005), the memorandum “should evaluate an 
alternative that includes treatment” for those areas 
where PTW exists. 



Principal threat wastes are those source materials 
considered to be highly toxic or highly mobile that 
cannot be reliably contained or would present 
significant risk to human health should exposure occur. 
Based on the high concentrations of highly toxic, 
persistent and bioaccumulative chlorinated dibenzo 
dioxins and furans, PCBs and other key contaminants of 
concern present in the LPRSA, including in the removal 
areas, the analysis should focus on whether the material 
can be reliably contained.  



See General Response #12. 
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34  



Page 2-10, 
Section 
2.1.2.2, last 
paragraph, 
second 
sentence 



The text states: “These technologies are not categorized 
as treatment under CERCLA, but are consistent with the 
NCP preference for engineering controls to address low 
threat wastes and reduction of the mobility and toxicity 
of COCs.” This sentence implies that contaminated 
sediments within the LPRSA are low threat waste. Please 
provide clarification of this statement. 



The text will be revised to clarify that if there are sediments that are 
classified as low threat wastes, these technologies provide engineering 
controls. 



35  



Page 2-10, 
Section 
2.1.2.2, last 
paragraph, 
last sentence 



Burial (or containment) does not reduce toxicity. 
Furthermore, it does not reduce toxicity or mobility 
through treatment, which is the criterion being 
discussed in this section. Based on studies to date, burial 
has not resulted in reaching acceptable, health-based 
contaminant levels (2016, EPA, FFS ROD). Although MNR 
in groundwater may represent a steady, predictable, 
reduction of certain contaminants, for the type and 
concentrations of contaminants in the sediments of this 
particular river system, (i.e., subject to sediment scour, 
resuspension, and other forces), MNR is likely not 
capable of reliably reducing contaminant mobility and 
toxicity. To be effective, MNR will need to be bolstered 
by implementation of other significant, active, remedial 
actions. Please revise the text accordingly. 



The text will be revised to clarify that MNR does not involve 
treatment, but that reductions in contaminant mobility may be 
achieved through burial, and that reductions in toxicity and exposure 
may be achieved through burial, mixing, and natural attenuation of 
contaminant concentrations.  



Finally, the EPA’s presumption that MNR can only be effective if 
“bolstered by other significant, active remedial actions” is over 
generalized and simply untrue. 



36  



Pages 2-10 
through 2-
12, Section 
2.1.2.3 



EPA’s policy is to reduce the environmental footprint of 
the selected alternative, not to consider the 
environmental footprint in the evaluation of short-term 
effectiveness. EPA’s Superfund Green Remediation 
Strategy (September 2010) states: “Green remediation is 
viewed as a means to enhance remedy protectiveness, 



It is unclear why Region 2 is taking the position that energy use, 
greenhouse gas emissions, and resource consumption are only 
relevant in the evaluation of the NCP’s nine criteria for remedial 
alternatives to the extent they give rise to site-specific impacts.  
Nothing in the NCP or EPA’s RI/FS guidance restricts the evaluation of 
short-term effectiveness in this way.  Consumption of energy and 
other resources and generation of emissions are appropriate to 
address in the evaluation of the nine NCP criteria to provide relevant 
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not as a disincentive to active remediation processes or 
an approach that reduces remedy protectiveness.”  



Carbon footprint, in and of itself, is not one of the NCP’s 
nine criteria used to evaluate alternatives and to select a 
remedy, and neither is “sustainability.” Energy use, 
greenhouse gas emissions and resource consumption 
associated with remedial alternatives are considered 
part of the NCP’s nine criteria to the extent they give 
rise to the site-specific impacts, such as would be 
evaluated under the short-term effectiveness of 
implementability criteria.  



Please revise this and all similar text accordingly. 



information to the public on the impacts and tradeoffs associated with 
different remedial alternatives, and to provide information on those 
potential impacts so that they may be mitigated during remedy design 
and implementation.  The CPG also questions the consistency of 
Region 2’s position on this issue – which the Region also took in the 
Responsiveness Summary to the ROD for the lower 8.3 miles of the 
LPR – with EPA’s mission and priorities.   



Further, the Region’s comment is misplaced with respect to the text it 
addresses in the technical memorandum.  There is no assertion or 
implication in the text that carbon footprint, in and of itself, is one of 
the nine NCP criteria.  The text is appropriate as written and does not 
need revision.  The CPG requests that EPA withdraw this comment. 



37  



Page 2-11, 
Section 
2.1.2.3, 
Community 
and Worker 
Protection 



It should be noted in this section, that in addition to 
quantitative PM10 monitoring and assessment, other 
types of monitoring may be indicated and performed 
based on the selected remedial alternative and 
associated design. It should also be noted that for large 
projects such as the LPRSA, substantial community 
engagement will be performed to identify, and plan for 
the mitigation of, short- term project impacts to the 
maximum extent possible.  This was successfully 
performed as part of the Hudson River Project, using 
Quality of Life Performance Standards (QoLPS). 



PM10 is mentioned in this section because it was the metric selected 
to evaluate short-term community impacts for the purposes of the FS.  
This section is not intended to identify the suite of monitoring 
activities that may be performed during remedial implementation or 
present community engagement plans.  Text will be added to indicate 
that additional community impacts may be monitored. 



38  



Page 2-11, 
Section 
2.1.2.3, 
Community 
and Worker 
Protection, 



Contaminant exposure risk to workers participating in 
remedial activities will be related to the magnitude and 
duration of construction as well as the concentration in 
the environmental media being remediated (i.e., the 
average concentration remediated). The sentence 
should be revised to: “Potential physical hazards and 



The text will be revised. 
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second 
paragraph, 
second 
sentence 



risks to workers from exposure to contaminants and 
operational hazards such as light, noise, and air 
emissions are proportional to the magnitude of remedial 
construction, contaminant concentrations, and overall 
construction duration.” 



39  



Page 2-12, 
Section 
2.1.2.3, first 
two full 
paragraphs 



Dredge residuals should be managed through rapid 
placement of a thin sand cover to minimize exposure to 
these materials. In addition, best management practices 
(BMPs) can further minimize the generation of residuals. 
Please revise the text to include the evaluation of 
measures to limit and manage residuals, which would 
improve short-term effectiveness. 



See General Response #11. 



40  



Page 2-12, 
Section 
2.1.2.3, 
second 
paragraph, 
last sentence 



The memorandum should remove references to specific 
projects such as the Fox River or the Hudson River and 
instead state generally that increases in fish tissue 
concentrations can occur immediately following remedy 
implementation but then decline over time.  



It is not clear why EPA is directing that a general statement be made 
without support, when specific relevant supporting examples are 
available.  The CPG will not remove the text referring to other sites. 



 



41  



Page 2-13, 
Section 
2.1.2.4, 
Technical 
Feasibility, 
last sentence 



The text states: “The effect of key constraints on 
implementability of an LPRSA remedy (Integral [in prep]) 
is proportional to the area and volume of materials to 
be removed and replaced from the river.” It should be 
clarified in the text that a larger volume or area to be 
remediated represents greater widespread contaminant 
conditions necessitating more highly involved remedial 
actions in order to reach CERCLA-based risk goals. 
Furthermore, please clarify how dredging a larger 
volume is less technically feasible, other than it taking 
longer. 



The text will be revised to clarify that widespread contaminant 
conditions, which may necessitate more highly involved remedial 
actions to reach CERCLA-based risk goals, may present greater 
technical implementability challenges than remedial actions of smaller 
scope and complexity.  



Larger volumes equate to larger more complex systems for transport, 
handling, dewatering, and storage of sediments, with inherent 
technical (and administrative) feasibility challenges. The text will be 
revised. 
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42  



Pages 2-14 
through 2-
15, Section 
2.1.2.5 



Cost, not “cost effectiveness”, is one of the balancing 
criteria specified in the NCP.  Although the NCP states 
that each remedial action selected shall be cost-
effective, “cost effectiveness” is not considered in the 
development, screening, and evaluation of alternatives, 
but rather during the selection of the alternative. Please 
revise the text accordingly. 



The text will be revised.  



 



43  



Page 2-14, 
Section 
2.1.2.5, 
second 
paragraph  



The text refers to the “statutory requirements of the 
NCP,” please revise to “regulatory.” Please make this 
change throughout the section.   



The text will be revised. 



44  



Page 2-14, 
Section 
2.1.2.5, 
second 
paragraph, 
last sentence 



The text quotes the National Contingency Plan (NCP) as 
follows: “Costs that are grossly excessive compared to 
the overall effectiveness of alternatives may be 
considered as one of several factors used to eliminate 
alternatives (40 CFR 300.430(e)(7)(iii)).” This refers to 
the screening stage, not the evaluation stage. Please 
revise the text accordingly. 



The text will be revised.  The FS will address cost-effectiveness in the 
comparative evaluation of alternatives. 



45  



Page 2-5, 
Section 2.2.1, 
Overall 
Protection  



Please remove reference to the five review in 
Alternative 1. If this refers to the five-year review 
associated with lower 8.3 mile remedy, please clarify 
that in the text. 



See General Response #7. 



46  



Pages 2-15 to 
2-47, 
Sections 2.2-
2.5 



This portion of the memorandum requires revision 
consistent with previous EPA direction to revise and 
expand the list of alternatives evaluated, and since the 
evaluations were performed using some site 
characterization concepts and site evaluation methods 



See Introduction and General Responses #1 and #8. 
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not approved by EPA. For example, consistent with the 
June 28, 2016 letter from Walter Mugdan, EPA Director, 
Emergency and Remedial Response Division to Dr. 
Robert Law, the top 15 cm of sediment must be used to 
represent contaminant concentrations applicable to the 
biological exposure depth, not the top 2 cm. 



47  
Page 2-16, 
Section 2.2.2 



The no action alternative would not meet chemical 
specific applicable or relevant and appropriate 
requirements (ARARs) such as surface water quality 
standards (SWQS). Action-specific and location-specific 
ARARs are not triggered since there is no action at any 
location within the LPRSA under this alternative. Please 
revise the text to clarify this statement. 



See General Response #7. 



48  
Page 2-16, 
Section 
2.2.3.1 



The reference to the 30-year projection of a reduction in 
2,3,7,8-TCDD SWACs of 29% for the 0 – 2 cm depth 
interval should be removed since the evaluation will 
focus on the 0 – 15 cm depth interval.  This is consistent 
with the June 28, 2016 letter from Walter Mugdan, EPA 
Director, Emergency and Remedial Response Division to 
Dr. Robert Law, stating that the top 15 cm of sediment 
must be used to represent contaminant concentrations 
applicable to the biological exposure depth.   



See General Response #8. 



49  



Page 2-17, 
Section 
2.2.3.2, 
Adequacy 
and 
Reliability of 
Controls  



The No Action Alternative should not include 
monitoring. If this refers to monitoring associated with 
the lower 8.3 mile remedy, please clarify that in the text. 



See General Response #7. 
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50  
Page 2-18, 
Section 
2.2.5.2 



The no-action alternative should not include monitoring, 
as that would imply an action. The only monitoring 
discussed in the no action alternative would be 
monitoring associated with the actions that have already 
been performed. Please revise the text to clarify. 



See General Response #7. 



51  
Page 2-18, 
Section 2.2.7 



This section of the memorandum discusses the costs of 
reporting, institutional controls, and agency oversight 
under the no-action alternative. Discussion of cost is not 
appropriate here since these costs are associated with 
the early actions. Please revise the text accordingly. 



See General Response #7.  The text will be revised. 



52  



Page 2-19, 
Section 2.3, 
first full 
paragraph  



The fish exchange and carp reduction measures have 
not been evaluated by EPA. Please update the text 
accordingly. 



See General Response #10.  The text will be revised.  



53  



Page 2-19, 
Section 2.3.1, 
first 
paragraph, 
fourth 
sentence 



The text states: “Adaptive management may identify a 
need for additional actions to be implemented in areas 
that do not recover within an acceptable time frame.” 
Please revise the text to provide more detail on specific 
triggers for additional actions within the proposed 
adaptive management framework. Specific contingent 
actions and the effect on overall protection of human 
health and the environmental of the delay in completing 
the remedial action should also be described for each 
alternative evaluated in a revised memorandum.  



See General Response #2. 



A discussion of adaptive management and the development and 
application of interim targets was included in Appendix E of the Draft 
FS, submitted to EPA on 4/30/15, and will be included with the revised 
memo.  Appendix E is attached to this RTC. 



 



54  



Page 2-19, 
Section 
2.3.1.1, first 
paragraph, 



The text states: “The baseline fish tissue PRG of 4 ng/kg 
(based on 1×10-4 cancer risks for the RME adult angler) is 
achieved in approximately 9 years following the start of 
remediation. The baseline PRG is not achieved in the 



See General Response #10. 



The text will be revised to include risk reduction estimates in the 
absence of institutional controls.  
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third 
sentence 



absence of exposure reduction measures over the 30-
year projection period.” This discussion is unclear. It 
appears that the memorandum incorrectly ties fish 
tissue concentrations to assumptions regarding the 
effectiveness of institutional controls (fish consumption 
advisories and fish exchange programs). The 
effectiveness of such institutional controls cannot be 
quantitatively estimated. The memorandum should 
estimate risk reduction in the absence of institutional 
controls and the effectiveness of institutional controls 
should be qualitatively estimated. Please revise the text 
accordingly.  



 



55  



Page 2-21, 
Section 2.3.2, 
first 
paragraph, 
second 
sentence 



The text states: “Alternative 2 may require one or more 
ARAR waivers during and after construction to meet the 
threshold criterion of compliance with ARARs.” The text 
should describe which ARARs might require waivers and 
which waivers would be used. It is assumed that a 
technical impracticability (TI) waiver might be required 
for the New Jersey SWQS. However, other potential 
ARARs should be discussed in this section as well. Please 
revise the text accordingly. 



The text will be revised to describe which ARAR waivers may be 
required. 



56  
Page 2-21, 
Section 
2.3.3.1 



Please revise the first sentence of the first paragraph for 
consistency with the June 2016 dispute resolution 
decision.  



The second paragraph refers to exposure reduction 
measures. Exposure reduction measures such as fish 
exchange could be viable as short-term risk reduction 
measure, but is not appropriate to factor into the long-
term effectiveness analysis.  



See General Responses #8 and #10. 
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57  



Page 2-22, 
Section 
2.3.3.2, first 
paragraph, 
third 
sentence 



The text states that “the need for future cap 
replacement is low.” Please revise the text to provide 
supporting information for this statement.   



During remedial design, a detailed capping evaluation will be 
performed, and a cap will be designed and implemented such that it 
will be expected to last.  The text will be modified to clarify that the 
anticipated need for future cap replacement is low. 



58  



Page 2-22, 
Section 
2.3.3.2, 
second 
paragraph, 
first sentence 



Please clarify that Appendices E and F in the FS are the 
Conceptual Adaptive Management Plan and Long-Term 
Performance Monitoring.  



The text will be revised. 



59  



Page 2-22, 
Section 
2.3.3.2, 
second 
paragraph  



This paragraph discusses the navigation channel, but it 
does not distinguish between the reaches that are still in 
use and those that are expected to be deauthorized as 
part of the lower 8.3 mile remedy. Revise the text 
accordingly. 



See General Response #6. 



 



60  



Page 2-23, 
Section 
2.3.3.2, last 
sentence  



The text says that RAOs will be achieved within 10 years 
but does not address the schedule for “possible 
supplemental actions” which would extend the schedule 
beyond 10 years. Revise the text accordingly.  



The text will be revised to clarify that, if the projected recovery is not 
achieved and supplemental actions are determined necessary, the 
timeframe to achieve RAOs would extend beyond 10 years. 



61  
Page 2-23, 
Section 2.3.4 



Quantitative estimates of treatment should be provided 
(e.g., acres, cubic yards [cy], gallons, etc.). Please revise 
the text to provide assumptions regarding areas where 
in situ treatment will be used to reduce chemical toxicity 
and mobility (bioavailability) along with associated costs. 



The text will be revised. 
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62  



Pages 2-24 
through 2-
25, Section 
2.3.5.1 



The text describes the impacts on the community 
resulting from bridge openings. As commented 
previously, the memorandum should consider measures 
to mitigate these impacts (e.g., low profile barges, 
hydraulic transport, etc.) and include these costs in the 
analysis. Please revise the text accordingly. 



See General Response #3. 



 



63  
Page 2-25, 
Section 
2.3.5.2 



A discussion should be added to mitigate for temporal 
loss of habitat when the CAD cell is open. This would 
apply throughout where the CAD is analyzed. 



A discussion of mitigation of temporal loss of habitat when the CAD is 
open will be added, consistent with the analysis in the lower 8-mile 
FFS/ROD. 



64  
Page 2-28, 
Section 2.3.6  



Under Implementability, please include a discussion of 
deauthorization of the navigation channel.  



See General Response #6. 



 



65  
Page 2-28, 
Section 2.3.7 



Please use EPA guidance value of 7% for discount rate. 
An alternate rate can be included as a point of 
comparison.  



The 7% discount rate is an inappropriate and unrealistic discount rate 
for current and future projects. The 2016 revision to Appendix C of the 
OMB guidance1 (OMB 2016) suggests real discount rates for projects 
of various durations, ranging from 0.3% (3 years) to 1.5% (30 years), 
based on real rates of return for federal treasury notes and bonds. 
These rates reflect the changes in economic conditions since the 
publication of the 7% discount rate; over this period interest rates on 
20-year treasury bonds and corporate bonds have dropped by 3% to 
4% and money market yields have dropped to <0.1%.  Changes in 
economic conditions since 1993 do not support Region 2’s use of a 
constant discount rate over the same period.  The use of a 7% discount 
rate provides misleading information to the public with respect to the 
true cost of remedial alternatives.  



                                                           
1 OMB.  2016.  Circular A-94 Appendix C.  Discount rates for cost-effectiveness, lease purchase, and related analyses.  Revised February 2016.  Available at: 
http://www.whitehouse.gov/omb/circulars_a094/a94_appx-c.  U.S. Office of Management and Budget. 











  Lower Passaic River FS Technical Memoranda 
  Cooperating Parties Group Response to Comments 



 
Draft Remedial Alternatives Evaluation Technical Memorandum  48 



No. Page No. RAE Specific Comments CPG Response 12/2/16 



Nevertheless, cost estimates will be provided using a 7% discount rate 
as directed by EPA and a more realistic discount rate based on current 
OMB guidance. 



66  



Page 2-29, 
Section 2.4, 
first 
paragraph  



Please remove the following: “not a requirement of the 
LPRSA AOC or under CERCLA” to consider the navigation 
channel.  



Please note that this comment also applied to 
Alternative 4 discussion.  



See General Response #6.  The text will be revised. 



67  



Page 2-29, 
Section 
2.4.1.1, first 
paragraph, 
first sentence 



The text states: “Alternative 3 is not expected to provide 
overall protection of human health for the entire 
17.4-mile LPRSA.” If this alternative does not meet the 
threshold criterion of protectiveness, it should be 
screened out from further evaluation. Alternative 3 
includes bank to bank dredging and capping for RM 0 – 
8.3 and is similar to EPA’s selected remedy for the Lower 
8.3 Miles of the LPR.  Alternatives should be developed 
that include a range of remedial options for the upper 
portion of the LPRSA.   



See General Response #1.  A set of alternatives that encompass a 
range of remedial options will be developed and evaluated. 



68  



Page 2-32, 
Section 
2.4.3.2, 
second 
paragraph  



The second paragraph discusses additional controls and 
technologies during RD to address sediment 
contamination in constrained areas. This will be 
addressed in the RD for the lower 8.3 so it not necessary 
to address in the FS for the 17.4 miles.  



The need to dredge in the federal navigation channel to 
address navigation needs is not an institutional control. 
It is a legal prerequisite to either obtain 
deuthorization/modification.  Please revise the text 
accordingly. 



The CPG disagrees. If physical constraints are within remedial action 
areas in the upper 9 miles, it is appropriate for the CPG to retain a 
conceptual discussion of alternative controls and technologies in the 
FS. 



 



The text will be revised. 
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69  



Page 2-39, 
Section 
2.5.1.1, first 
paragraph, 
first sentence 



The text states: “Alternative 4 is not projected to 
provide overall protection of human health during the 
30-year projection period.” This statement seems to be 
based on an assumption of a long remedy construction 
phase. The evaluation should consider appropriate 
dredging production rates and risk reduction for 30 
years following the completion of active dredging and 
capping within the LPRSA. In addition, the evaluation 
does not consider the added protection that might be 
provided by fish consumption advisories as was done for 
Alternative 2. Please revise the text accordingly.  



The CPG’s dredging productions rates are based on recent experience 
from other large environmental dredging projects and are appropriate 
rates.   



See General Responses #9 and #10. 



 



70  



Pages 2-44 
through 2-
45, Section 
2.5.5.3 



The evaluation of the risk reduction associated with 
Alternatives 3 and 4 does not assume the use of 
institutional controls.  When the assumption of further 
risk reduction associated with institutional controls such 
as fish exchange programs, is removed from the 
evaluation of Alternative 2 (Tables 2-5, 2-7, and 2-8) the 
risk reduction is comparable to Alternatives 3 and 4. 
Because of the additional areas of contamination that 
will be subject to removal and/or capping under 
Alternatives 3 and 4, as compared to Alternative 2, 
further reductions in risk beyond the 30-year time 
period should be expected. Please revise the text to 
develop more realistic estimates of dredging and 
capping production rates and extend the project period 
to ensure that these effects are appropriately accounted 
for. 



See General Responses #3, #4, and #9. 



 



71  
Page 3-1, 
Section 3.1.1, 
second 



The text states: “Alternative 2 was developed by 
application of the 500 ng/kg RAL for 2,3,7,8-TCDD, which 
results in achievement of human health and ecological 



The text will be revised to reflect the set of RALs and remedial 
alternatives evaluated and to describe the protection of human health 
and the environment for each alternative.  Additional protection that 
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paragraph, 
last sentence 



risk-based PRGs for 2,3,7,8-TCDD.” Per Section 2, 
Alternative 2 meets the direct contact RAO but does not 
reduce fish tissue concentrations to protective levels. 
Protectiveness is assumed by quantifying a reduction in 
tissue levels associated with institutional controls, which 
is inappropriate. Please revise the text accordingly. 



may be attained through implementation of institutional controls will 
be acknowledged but not quantified. 



72  



Page 3-2, 
Section 3.1.1, 
second 
paragraph 
after bullets 



Alternative 4 does not include the use of institutional 
controls. When the assumption of further risk 
reductions associated with institutional controls is 
removed from Alternative 2, the resulting risk reduction 
at 30 years is comparable to Alternative 4. Furthermore, 
the significant amount of contaminant mass removed 
from the system under Alternative 4 should improve the 
effectiveness of Alternative 4 at T > 30 years. Please 
revise the text accordingly.  



See General Responses #9 and #10, and RAE Specific Response #71. 



73  
Page 3-2, 
Section 3.1.1, 
footnote 5 



Please clarify in the text why model results are not used 
to define conditions at the end of remediation similar to 
other discussions of projected results. 



The revised COC mapping and model results will be used to evaluate 
the effectiveness of the alternatives.  The text will clarify how 
evaluations were selected and performed. 



74  



Page 3-3, 
Section 
3.1.1.1, first 
paragraph 



Figure 3-2 presents background levels for total PCBs. 
However, Figure 3-1 does not present background 
results for 2,3,7,8-TCDD. Please revise the memorandum 
to provide sediment background estimates for 2,3,7,8-
TCDD. These estimates should consider bedded 
sediment concentrations and suspended sediment 
particle concentrations upstream of Dundee Dam. 



The background results for 2,3,7,8-TCDD will be presented. 



75  
Page 3-3, 
Section 
3.1.1.1, 



These last two sentences are irrelevant to the meaning 
of the paragraph. The last two sentences should be 
deleted. 



The text will be revised. 
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second 
paragraph, 
last two 
sentences 



76  



Page 3-3, 
Section 
3.1.1.1, 
second 
paragraph, 
first sentence 



The text states: “Only Alternative 2 (which includes 
exposure reduction measures) achieves EPA’s target 
cancer risk range for human exposures to 2,3,7,8-TCDD 
from fish consumption (Figure 3-3).” Although 
Alternative 2 is inconsistent with EPA’s selected remedy 
for the Lower 8.3 Miles of the LPR, the memorandum 
should provide additional detail regarding the use of fish 
consumption advisories to reduce risks to human health 
and evaluate these in a consistent manner between 
alternatives.    



See General Responses #5 and #10, and RAE Specific Response #71. 



 



77  
Page 3-4, 
Section 
3.1.1.2 



Protection of the Environment: The tissue 
concentrations are targets, but are not PRGs. Please 
revise text. 



See RAE Specific Response #21. 



78  
Page 3-4, 
Section 
3.1.1.2 



Please revise the text to discuss the assumptions 
regarding water quality controls during dredging. The 
use of water quality controls such as BMPs to reduce 
generation of residuals, placement of a thin sand cover 
as a residual management layer, and the use of silt 
curtains or sheet pile walls to minimize release of 
contaminants to the surrounding water column can 
minimize the flux of contaminants to Newark Bay during 
implementation of the remedy.  



See General Response #4. 



General assumptions regarding water quality controls will be 
discussed. 



79  
Page 3-5, 
Section 3.2 



It is an oversimplification to state that the balancing 
criteria weigh effectiveness and cost tradeoffs. There 



The text will be revised. 
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are five criteria that are evaluated individually. Please 
revise accordingly. 



80  
Page 3-5, 
Section 
3.2.1.1 



Please revise the text to note that while Alternative 3 
includes bank-to-bank remediation downstream of river 
mile (RM) 8.3, no remediation takes place upstream of 
RM 8.3. This explains the lower effectiveness of this 
alternative and demonstrates why additional 
alternatives that address sediment contamination 
between RM 8.3 and 17.4 must be developed and 
evaluated.  



The text will be revised to describe and compare the revised set of 
alternatives. 



81  
Page 3-5, 
Section 
3.2.1.1 



Figures 3-8 and 3-9 show that significant risk reductions 
for Alternatives 3 and 4 begin after approximately 15 
years of remediation. It would be possible to achieve 
earlier reductions in risk by reducing the remediation 
period and/or releases of contaminants and residuals 
during remediation. Please revise the memorandum 
accordingly.  



See General Responses #3, #9, and #11.   



The projections will support a comparative evaluation to address the 
RAO of contaminant migration.  



82  
Page 3-6, 
Section 
3.2.1.2  



Please revise the first paragraph to mention that 
Alternative 2 might require more work if monitoring 
does not confirm recovery. Also, Alternative 1 should 
not include monitoring as it is the no action alternative. 
Additionally, as previously discussed deauthorization of 
the navigational channel is not an institutional control.  



The text will be revised to acknowledge the potential for additional 
monitoring and other controls if monitoring does not confirm recovery 
for any of the revised set of alternatives.   



See General Response #7. 



83  
Page 3-7, 
Section 3.2.2 



Reduction in Toxicity: The second paragraph discusses 
resuspension/residuals. This should be addressed in 
short-term effectiveness. It Is not a basis to assign a 
“score” for this criterion. Please revise accordingly.  



The potential impact of residuals will be evaluated under short-term 
effectiveness. 
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84  
Pages 3-8 to 
3-10, Section 
3.2.3  



Global impacts are not addressed under the NCP 
analysis, only site-specific impacts. Revise the text 
accordingly. 



See RAE Specific Response #36.  



85  



Page 3-14, 
Section 3.2.5, 
first 
paragraph, 
first sentence 



The text references Table 3-2 which does not include 
rankings. Please correct this reference to Table 3-1. 



The reference will be corrected. 



86  



Page 3-16, 
Section 3.4, 
second 
paragraph, 
third 
sentence 



The scores stated in the text do not match Table 3-1. The text/table will be revised. 



87  
Figures 3-10 
and 3-11 



Please arrange the panels on these figures in river mile 
order. 



The figures will be revised. 



 
 













Introduction





The CPG is providing the attached responses to the EPA comments on the Lower Passaic River Remedial Alternatives Screening (RAS) memorandum and the Remedial Alternatives Evaluation (RAE) memorandum received on 9/29/16.  Because some supporting information, such as revised LPRSA model outputs and final risk assessment (i.e., BHHRA and BERA) is not yet available, this submission is considered a partial and preliminary response, but is provided in good faith to support further discussions with the Region and resolution of our differences.  





[bookmark: _GoBack]As noted in the response to comments, the CPG intends to follow the EPA’s directives in revising the two documents.  However, there are several key areas where the CPG does not agree with the EPA’s directives.  In these cases, the CPG will document the disagreements where appropriate and note where the CPG contends that the EPA directives are in conflict with statutes, guidance, policy, sound engineering principles, field experience and/or site-specific data.  The CPG hopes that by providing EPA with the details on areas of disagreement, we will be able to resolve our differences and work towards EPA’s objective of an approved 17-mile FS by the 1st quarter of FY 2019.  Given the CPG’s disagreements with some of EPA’s key directives on the two memoranda, the CPG reserves all rights under the May 2007 AOC in revising and completing the FS Technical Memoranda and other deliverables related to the 17-mile RI/FS.  





Achieving EPA’s goal of an approved 17-mile RI/FS during the 1st quarter of FY 2019 will require the CPG and EPA to participate in a streamlined process for the FS.  Completion of the FS, including the final content of the RAS and RAE memoranda, depends upon finalization and EPA approval of the Remedial Investigation report, the modeling, and the human health and ecological risk assessments.  This process will require a substantial amount of time.  Therefore, if the FS process itself is not streamlined, it will be difficult to meet a 1st quarter of FY 2019 timeframe for final approval of the 17-mile RI/FS





In its written response to a previous (January 2014) CPG request to reconsider the AOC requirements for the FS technical memoranda, the Region stated its support for a streamlined approach to the FS deliverables.  The CPG is certainly willing to participate in a more efficient FS process, and looks forward to working with the Region to develop this process.  In consideration of this process, the CPG suggests a collaborative review of the AOC to identify those deliverables that may be eliminated, including whether the RAE memo needs to be finalized.  Additionally, the CPG requests that the Region carefully consider its desire to have the model peer-reviewed, and to evaluate the extent to which Partner Agency review, and in some cases re-review, of the deliverables is needed.  





General Responses to Comments





Although there were a large number of individual comments on the RAS and RAE memoranda, many of the individual comments are related to a few key subjects.  To simplify the Region’s review process, the CPG is providing the following general responses on these key subjects:





1. RALs and Remedial Alternatives: The CPG proposes to develop a set of alternatives using a range of RALs for 2,3,7,8-TCDD, total PCBs, and possibly other selected risk drivers to be determined in consultation with Region 2.  A breakpoint analysis of cost/benefit will be performed to identify an appropriate range of RALs.  The FS will evaluate risk reduction and protectiveness for primary or representative risk drivers, consistent with the approach implemented in the lower 8-mile FFS/ROD.





2. Adaptive Management: The CPG agrees with the Region’s comments that adaptive management can be applied to both the remedy design and implementation phases.  As noted in the lower 8-mile ROD, the Region is willing to consider such items as alternative capping techniques that would make the remedy implementation more efficient.  The CPG also presumes that the Region will review and evaluate data from the lower 8-mile Pre-design Investigation and other supplemental studies, consistent with the ROD language stating, “[Adaptive management] means testing of hypotheses and reevaluating site assumptions as new information is gathered.”  





Details of an adaptive management approach (which were presented in Appendix E of the draft FS submitted to EPA on 4/30/15) are included with these responses to comments.  Adaptive management will be a component of all alternatives for the upper 9 miles.  Consistent with the EPA’s comments, for the 17-mile FS, adaptive management refers holistically to the design, implementation, and performance of a remedy.  This construction of the role of adaptive management in the 17-mile FS is consistent with EPA policy and guidance and precedent at similarly complex sediment sites.





3. Implementability Assumptions: The CPG has significant reservations regarding Region 2’s assessment of the challenges and constraints of implementing remedial actions on the LPR.  The Region has essentially dismissed many implementation obstacles that have been experienced within the LPR and at other sites.  For example, the evaluation performed by Region 2 and presented in the lower 8-mile ROD Responsiveness Summary regarding the efficacy of hydraulic transport around bridges with very low clearance did not consider the multitude of engineering and implementation difficulties and, therefore, concluded that the effort would be relatively straightforward.  However, significant and numerous implementation challenges exist for implementation of both the lower 8-mile remedy and the remedy for the upper nine miles, and these challenges will affect construction schedule. The 17-mile FS will adopt realistically conservative assumptions pertaining to construction means and methods and associated schedule implications, with the overarching goal of satisfying CERCLA requirement to maintain consistency in FS assumptions across alternatives to facilitate a balanced comparison of alternatives. 





4. FS Design: The set of FS design assumptions will be reviewed and refined as appropriate to support development, costing, and evaluation of remedial alternatives.  Technologies will be retained where appropriate to permit maximum flexibility and inclusion of new technologies during remedial design.  The FS will not specify exact technologies, construction means or methods; these will be developed during design process.  This level of design detail is not necessary or typical for FS assumptions.  All FS assumptions will be reasonably supported and consistent across alternatives to support a balanced and objective evaluation relative to the nine NCP criteria for remedy evaluation.





5. Lower 8-Mile Remedy Inclusion: All alternatives for the 17-mile FS will include the bank-to-bank remedy selected in the lower 8-mile ROD.  As directed by the Region, a no-action alternative for the entire 17-mile study area will not be included in the revised set of alternatives presented in the revised 17-mile FS.  The timing and schedule of the remedial actions in the upper and lower portions of the LPRSA will have a significant effect on the short- and long-term effectiveness evaluations and will play a large role in engineering assumptions and cost estimates.  The CPG anticipates significant discussions with Region 2 regarding reasonable assumptions on the incorporation of the lower 8-mile remedy in the evaluation of alternatives for the full 17-mile LPRSA.





6. Federal Navigation Channel (FNC): The CPG assumes that Region 2 supports deauthorization of the FNC for the upper nine miles of the LPRSA, and that the Region will seek Congressional approval for deauthorization of this reach in conjunction with seeking deauthorization/reauthorization for the lower 8 miles. Within the 17-mile FS, discussion of the navigation channel and the need for deauthorization will be limited to the upper nine miles, to the extent that active remedial alternatives may fall within the FNC.  This approach is consistent with the lower 8-mile ROD (p. 42): 





“USACE has advised that based on current information about reasonably anticipated future use of the channel, it will support a recommendation for Congressional action to deauthorize the federal navigation channel from RM 1.7 to RM 8.3.”





7. No Further Action: A No Further Action alternative will be evaluated, which will incorporate the lower 8-mile remedy, the RM 10.9 removal action, and the Phase I removal action at the Lister Avenue facility, but no additional active remediation for the upper 9 miles of the LPRSA.  The FS will assume monitoring associated with these actions.  This approach is consistent with the NCP, which states:





“The no-action alternative, which may be no further action if some removal or remedial action has already occurred at the site, shall be developed.” NCP §300.430(e)(6)





8. Biologically Active Zone (BAZ): Remedial performance metrics for the sediment bed will be based on the 0 to 15 cm depth, consistent with the Region’s directives from the June 2016 dispute resolution.  The CPG continues to disagree with EPA’s unilateral determination that the BAZ thickness is 15 cm.  The CPG has previously provided to the Region a substantial amount of technical evidence that the BAZ is in fact much shallower, and the CPG continues to consider its interpretation the correct one.  Although the CPG will use the 15 cm thickness as directed, we note that the EPA determination has not been peer reviewed pursuant to the AOC; as such, the CPG reserves all rights and defenses.





9. Evaluation Period: The evaluation of alternatives will extend 30 years following the completion of active remediation per the Region’s request.  Model projections will be modified accordingly (note that model run times on the order of several months will be required).  Evaluation and comparison of alternatives will consider both the construction period and the 30-year period following completion of construction.  Construction periods for all alternatives will be based on realistically conservative assumptions regarding dredge production rates and construction schedules.  The CPG continues to believe that the timeframes used by EPA in the ROD for the lower 8-mile remedy are not realistic and do not incorporate an appropriate level of conservatism that is needed for the comparison of alternatives.  The CPG expects to have further discussion of construction assumptions for the 17-mile FS with the Region.    





10. Exposure Reduction Measures:  The role of institutional controls, which may include enhanced advisories and public notifications, and/or carp reduction measures or fish exchange programs, in achieving additional exposure reduction will be discussed in the evaluation of remedial alternatives for the 17-mile FS.  Additional protection that may be attained through implementation of institutional controls will be acknowledged but not quantified.   Additionally, the sensitivity of future exposure estimates to the assumed fish diet composition will be described.  





11. Residuals Release:  The FS will develop a reasonable set of engineering assumptions regarding management of residual releases.  During remedy implementation, residuals will be managed through a variety of means to achieve performance goals established during remedial design.  A residuals release rate of 3% will be used in the modeling, consistent with the modeling performed to support the lower 8-mile ROD and FFS.





12. Principal Threat Waste (PTW): The FS will discuss the process to determine whether PTW is present in the upper 9 miles and how any PTW will be handled.  The approach will be generally consistent with the Region’s discussion presented in the lower 8-mile ROD.
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General Responses





EPA COMMENTS


DRAFT REMEDIAL ALTERNATIVES SCREENING TECHNICAL MEMORANDUM


LOWER PASSAIC RIVER STUDY AREA


DATED APRIL 15, 2015





			No.


			RAS General Comments


			CPG Response 12/2/16





			1 


			The Draft Remedial Alternatives Screening Technical Memorandum (memorandum) presents the development and preliminary screening of remedial alternatives for the Lower Passaic River Study Area (LPRSA). The memorandum needs to be revised based on EPA-accepted information, evaluations, concepts and conclusions of the remedial investigation (RI), baseline human health risk assessment (BHHRA) and baseline ecological risk assessment (BERA). The RI, BHHRA and BERA are currently being developed and this memorandum may require additional revisions after the three documents are accepted by EPA. 


In addition, the development of any remedial alternatives must reflect EPA’s selected remedy in the Record of Decision (ROD) for the Lower 8.3 Miles of the Lower Passaic River (LPR). This comment set does not include further direction on the remedial action objectives (RAOs) language that was presented in this memorandum. EPA is having further deliberations internally on the RAOs and will provide direction to CPG on the matter at a later date. 


			See Introduction and General Response #5. 


Per the email from J. LaPoma to R. Law on 10/11/16, EPA stated that it will not provide further direction on the RAOs.





			2 


			The memorandum fails to conduct a meaningful screening of remedial alternatives. Please revise the memorandum to provide greater detail regarding the development of alternatives, to recognize EPA’s selected remedy for the lower 8.3 miles of the LPR, to develop a wider range of alternatives, and to screen and evaluate them consistent with EPA guidance. The memorandum should include additional alternatives that focus on contaminated sediments upstream of RM 8.3 that are based on a range of remedial action levels (RALs) for COCs identified based on the results of the baseline human health and ecological risk assessments (which will impact the remedial footprint), and provide a discussion of how these RALS were developed and selected. This will allow for the development of a series of targeted cleanup alternative similar to Alternative 4, provided that sufficient data density exists to properly evaluate such a targeted alternative. 


This will also allow the long- and short-term effectiveness, cost, and implementability of the alternatives to be properly evaluated in the detailed and comparative evaluation of alternatives in the feasibility study (FS) by better understanding the uncertainties and tradeoffs associated with either a targeted or comprehensive remedial strategy above RM 8.3. It is the purpose of the FS to evaluate the tradeoffs associated with either approach through the remedy selection factors.


			See General Responses #1 and #5.


The revised memo will include a description of the development of an expanded set of alternatives that incorporate EPA’s selected remedy for the lower 8.3 miles of the LPR.  Where appropriate, the memo will acknowledge that additional supporting detail for the evaluation of alternatives will be provided in the RAE memo and appendices to the FS.








			3 


			The memorandum makes frequent reference to an adaptive management approach. However, the details of such an approach are not described. Please revise the memorandum to describe the elements of an adaptive management strategy (e.g., interim targets, contingencies, monitoring, etc.) that is specific to each alternative. It should be noted that EPA’s selected remedy for the lower 8.3 miles of the LPR as specified in the ROD contemplates an adaptive management approach during the design and implementation of the remedy.  As a result, the memorandum should be revised to include adaptive management strategies for Alternatives 2, 3, and 4 (and any additional developed alternatives) as a component of monitored natural recovery (MNR), capping, and dredging activities.


			See General Response #2.


A discussion of adaptive management and the development and application of interim targets was included in Appendix E of the FS, submitted to EPA on 4/30/15, and will be included with the revised memo.  Appendix E is attached to these RTCs.








			4 


			The memorandum over-emphasizes the impacts of bridges and other infrastructure on implementation of the remedy. While it is appropriate to acknowledge these difficulties during the implementability evaluation, the memorandum should consider measures to mitigate these issues (e.g., the use of low profile barges that can pass beneath bridges and hydraulic transport of dredged materials via pipelines under bridges to lessen the number of required bridge openings.), as also discussed in the ROD for the Lower 8.3 Miles of the LPR. Also, the memorandum should include the need for coordination with bridge authorities and associated costs in the analysis. Please revise the memorandum to include discussions of these mitigation measures and associated costs.


			See General Responses #3 and #4.


The CPG disagrees with the EPA’s contention that the LPR’s bridges and other structures are not a significant factor in conducting any active remediation.  Both TMO’s Phase 1 and CPG’s RM 10.9 Removal Actions were impacted by the bridges. While costs of coordination with state and local authorities will be reflected in general manner in indirect cost estimate assumptions for the FS, costs of bridge repairs themselves are outside of CERCLA requirements and will not be included in the evaluation of alternatives.




















			No.


			Page No.


			RAS Specific Comments


			CPG Response 12/2/16





			5 


			Page 1-1, Section 1


			All remedial alternatives (including the no action alternative) should assume dredging and capping of the lower 8.3 miles of the LPR consistent with EPA’s selected remedy presented in the ROD for the Lower 8.3 Miles of the LPR.


			See General Response #5.








			6 


			Page 1-1, Section 1, second paragraph, last sentence


			Paragraph two makes reference to the “site-specific” Baseline Human Health Risk Assessment. If this is referring to the separate risk assessment submitted by the CPG on Feb. 18, 2015 with the letter transmitting the draft RI Report to EPA, the risk assessment should not be used in support of the FS and alternative screening technical memo.  As previously stated, this risk assessment was developed outside the RI/FS process using assumptions and methods that are unacceptable to EPA. As noted in EPA’s comments on the draft RAO/PRG Technical Memorandum provided to the CPG on August 4, 2016 references to the “alternate” BHHRA should be deleted and the memorandum should be revised to be consistent with EPA comments on the RI, BHHRA, and BERA.


			The CPG stands behind its Site-Specific HHRA which presented a realistic and CERCLA-compliant assessment of human health risks within the entire 17-miles.  This sentence refers to the documents developed and submitted as part of the RI/FS process, all of which were based on site-specific data and supporting evaluations.  References specific to the site-specific, or “alternate” BHHRA will be deleted.  Nevertheless, the memo will be revised consistent with the EPA-approved RI and Risk Assessments.





			7 


			Page 2-1, Section 2.1, bullets


			As discussed in General Comment 1, EPA will provide direction to CPG on this section at a later date. 


			Per the email from J. LaPoma to R. Law on 10/11/16, EPA has no further direction on the RAOs.





			8 


			Page 2-1, Section 2.2


			The PRGs presented in this section were developed using unacceptable risk assessment assumptions and conclusions which will require significant modifications. The PRGs should be revised to be consistent with EPA comments on the BHHRA, BERA and RAO/PRG technical memorandum.


			Revised PRGs will be developed in the RAO/PRG technical memorandum, consistent with the EPA-approved BHHRA and BERA and pending resolution of EPA comments on the RAO/PRG memo.








			9 


			Page 2-2, Section 2.3, first paragraph, third through fifth sentences


			The text states: “At many sites, attaining a final cleanup level will not be achieved solely by active remediation and will rely in whole or part on natural recovery processes continuing over time. There are also circumstances…” This is not relevant to the discussion of RALs. Please delete these sentences from the paragraph.


			These statements were intended to describe the application of RALs, and the process by which PRGs can be met following active clean up, for remedies where RALs are not equal to PRGs.  The sentences will be revised for clarification.





			10 


			Page 2-2, Section 2.3


			Although the concept and potential application of RALs for the LPR may be acceptable, the development of the RALs requires close coordination with the EPA to ensure use of appropriate methods relative to conditions within the LPR. The development of RALs must be consistent with an appropriate PRG, and the agreed upon COPC mapping procedures that appropriately consider uncertainty and sediment bed dynamics.


			RALs will be developed in coordination with EPA and based on EPA-approved COPC mapping.  The development of the RAL does not depend on the PRG; rather, the efficacy of a particular action level is evaluated relative to a PRG.








			11 


			Page 2-2, Section 2.4


			This section references CPG’s fate and transport modeling work, which has not been fully presented, reviewed or approved by EPA.


This section also mentions that within this modeling, CPG has used two exposure zones, 0-2 cm and 0-15 cm. Consistent with the June 28, 2016 letter from Walter Mugdan, EPA Director, Emergency and Remedial Response Division to Dr. Robert Law, the top 15 cm of sediment must be used to represent contaminant concentrations applicable to the biological exposure depth.  


			See Introduction and General Response #8. 








			12 


			Page 3-1, Section 3, last bullet


			Adaptive management represents a management framework and should not be considered a general response action (GRA). Please revise the text accordingly.   


			The text will be revised to clarify the role of adaptive management in the FS process.





			13 


			Page 3-2, Section 3.1, second paragraph


			Consistent with EPA guidance, the text should note that “cost plays a limited role in the screening of process options” (Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA, Interim Final, EPA/540/G-89/004, October 1988). Please revise the text accordingly.


			The text will be revised to reflect the referenced guidance, that “each process is evaluated as to whether costs are high, low, or medium relative to other process options in the same technology type.”








			14 


			Page 3-3, Section 3.1.1


			The No Action alternative should not include five year reviews. 


			See General Response #7.





			15 


			Page 3-5, Section 3.1.3


			Please revise the text to consider monitoring as an ancillary activity, rather than as a process option. Monitoring does nothing to reduce risk; rather, it documents whether risk reduction is occurring and helps to inform if the remedy is functioning as intended.


			Consistent with EPA guidance, monitoring has been included as a general response action in the screening evaluation.  This is considered appropriate, given monitoring results may have significant implications to any future modifications to the remedy that may be necessary to maintain compliance with the RAOs.





			16 


			Page 3-6, Section 3.1.4.1, first paragraph, third sentence


			The text states that “natural recovery may be inhibited by ongoing contaminant sources and is not applicable in areas subject to net erosion.” It is more appropriate to state that MNR may not be effective in areas subject to erosion. In addition, MNR may not be effective in areas that, while stable and not defined as “net erosional,” are subject to periodic erosion and deposition. Please revise the text accordingly.


			It is agreed that natural recovery may not be effective in areas subject to net erosion, and the text will be revised.  However, in areas that are not defined as “net erosional” or potentially subject to periodic erosion under extreme events, MNR may be effective with appropriately defined monitoring and associated response actions. 





			17 


			Page 3-10, Section 3.1.5.2, Thermal Desorption


			The CPG removed thermal desorption from further consideration. However, given the successful use of thermal desorption for PAHs and other organic contaminants from hazardous waste sites (coal gas wastes in particular), retention of this technology should be re-considered. Although elevated levels of metals exist in sediment, the observed levels may not present conditions that would preclude use of thermal desorption along with other remedial technologies within a future sediment treatment train.


			The text will be revised to retain thermal desorption as a remedial technology.





			18 


			Page 3-11, Section 3.1.5.3


			The boxed text regarding the conclusion that beneficial reuse may be an effective alternative to landfill disposals should also note the requirements of the state where the material is destined for beneficial use as one of the factors relevant to the feasibility of this approach.  


			The text will be revised.





			19 


			Page 3-12, Section 3.1.6, first bullet


			Please revise the discussion of physical isolation to note that the goal of physical isolation is to prevent exposure by human and ecological receptors.


			The text will be revised.





			20 


			Page 3-15, Section 3.1.7


			The ROD and responsiveness summary for the Lower 8.3 Miles of the LPR explain why it is necessary to either obtain de-authorization of the federal navigation channel and/or modification of the authorized depth, or to dredge to meet the authorized depth after capping.  The second sentence should be deleted.  Alternately, the text could note that the selected remedy for the sediment of the lower 8.3 miles includes deeper dredging in the lower 1.7 miles.  The CPG’s opinion that it is “not a requirement of the LPRSA AOC or under CERCLA” to consider the navigation channel should be omitted. 


			See General Responses #5 and #6.  The text will be revised accordingly.





			21 


			Page 3-18, Section 3.1.7.2


			The statement that “locations within the LPRSA … would more easily comply with EPA’s Off-Site Rule” is perplexing.  How is the location of the processing facility related to the Off-Site Rule?  The Off-Site Rule has to do with whether disposal facilities where material is sent for disposal are in compliance with RCRA or other applicable Federal or State regulations.  The location of the processing facility within the LPRSA would mean that permits would not be required, but how would that change the application of the Off-Site rule? 


			EPA’s Off-Site Rule (40 CFR § 300.440) applies to any remedial or removal action involving the off-site transfer of any hazardous substance, pollutant, or contaminant as defined under CERCLA sections 101 (14) and (33) (“CERCLA waste”).  Given that sediment processing is a form of treatment, the Off-Site rule is applicable in the evaluation of permitting requirements. 





			22 


			Page 3-20, Section 3.1.7.3, second paragraph, third sentence


			The text states: “A mass balance analysis using monitoring data from 11 environmental dredging projects estimated generated residuals from 2 to 9 percent of the mass of contaminant removed (Patmont and Palermo 2007; USACE 2008b).” Please revise this analysis to include residuals estimates from more recent dredging projects such as the recent Boeing Plant 2 dredging project on the Lower Duwamish Waterway in Seattle, WA.  Recent improvements in engineering controls and best management practices (BMPs) have the potential to reduce the mass of generated residuals.  


			See General Response #11.





			23 


			Page 3-23, Section 3.1.9.1, continuing paragraph from previous page 


			Please revise the last sentence to state that the Tierra Phase 2 Removal is for 160,000 cubic yards (not 140,000). 


			The text will be revised.





			24 


			Page 3-23, Section 3.1.9.1, second paragraph


			With regard to the State of New Jersey’s and the other Natural Resource Trustees’ opposition to citing a CAD in Newark Bay for Passaic River sediments, the text states: “For the purpose of this evaluation, it assumed that these administrative feasibility challenges can be overcome through thoughtful consideration of the technical merits of this disposal option, in the context of the relative risks and impacts to the environment and the public posed by upland landfill disposal options.”  


Please revise the second sentence to reference NJ Governor’s November 28, 2012 letter to Lisa Jackson regarding the matter. 


			The text will be revised to reference the NJ Governor’s letter.





			25 


			Page 3-24, Section 3.1.9.3


			In the description of landfill disposal of dredged sediment from the lower Passaic River for both the Tierra Phase I Removal Action and the RM 10.9 TCRA, the CPG omitted information on where prior dredged sediments were actually disposed.  This section should be amended to indicate that these sediments were disposed at properly-licensed, hazardous waste facilities. Most dredged materials were taken to a selection of Subtitle C Hazardous Waste Landfills, however, a small portion of Phase I dredged material was taken for pre-treatment at a licensed hazardous waste incineration facility, prior to Subtitle C landfill placement. Insert a sentence prior to last sentence of the last paragraph that reads “Testing will be performed to properly characterize the sediment for disposal, and all applicable disposal requirements will be met.”


			The text will be revised to include disposal locations for the prior removals, and to include the specified sentence.





			26 


			Page 3-26, Section 3.2


			The last sentence refers to “adaptive management” as though it were a phase of the remedial action.  Revise the last sentence to read “Emerging and innovative technologies not considered by the feasibility study may be evaluated during remedial design and remedial action under an adaptive management strategy.”


			The text will be revised to reflect future evaluation of emerging and innovative technologies.





			27 


			Page 4-1, Section 4


			The memorandum includes the following alternatives:


· Alternative 1: No further action (river mile [RM] 0 to 17.4)


· Alternative 2: Targeted dredge and cap, MNR, and adaptive management (RM 0 to 17.4)


· Alternative 3: Dredge and cap for RM 0 to 8.3, including reestablishment of the navigation channel from RM 0 to 2.2 (EPA FFS Alternative 3), and MNR for RM 8.3 to 17.4


· Alternative 4: Dredge and cap for RM 0 to 8.3, including reestablishment of the navigation channel from RM 0 to 2.2, targeted upstream dredge and cap for RM 8.3 to 17.4, and MNR


Alternative 1 should be “no action” – not “no further action” which implies some action is being taken. All remedial alternatives, including the No Action alternative should assume dredging and capping of the lower 8.3 miles of the LPR consistent with EPA’s selected remedy.  The other alternatives should only address remedial actions in RM8.3 to RM 17.4 and any additional remedial actions in RM 0 to RM 8.3 that are necessary to address surface water quality (if any).


In addition, Alternatives 2 and 4 utilize an RAL of 500 nanograms per kilogram (ng/kg) 2,3,7,8-tetrachlorodibenzodioxin (TCDD). EPA recommends development and evaluation of additional alternatives that rely on a range of RALs for 2,3,7,8-TCDD and other COCs identified based on the results of the baseline human health and ecological risk assessments. A break point analysis should be performed that investigates the relationship between surface weighted average concentration (SWAC) and area remediated for 2,3,7,8-TCDD RALs ranging from 50 ng/kg to 1,000 ng/kg. The results of this analysis should be used to develop supplemental alternatives that target a range of 2,3,7,8-TCDD RALs under a targeted dredge and cap scenario, in conjunction with bank-to-bank remediation between RM 0 and RM 8.3.  A similar analysis should be performed for other COCs.


			See General Responses #1, #5, and #7.


The CPG notes that pursuant to section §300.430(e)(6) of the NCP, it is correct to refer to Alternative 1 as no further action, given the performance of the RM 10.9 Removal Action.


“The no-action alternative, which may be no further action if some removal or remedial action has already occurred at the site, shall be developed.” 








			28 


			Page 4-2, Section 4.1.1


			References to deepening or reestablishment of the FNC should be eliminated since dredging within the FNC is addressed through EPA’s selected remedy for the Lower 8.3 Miles of the LPR.  The discussion of dredge depths should focus on the targeted removal upstream of RM 8.3 and the dredging depth required to remove contamination, limit flooding if conducted in conjunction with capping and any allowable overdredging. 


			See General Response #6.


The specific dredge depths will be included in the description of the remedial alternatives. 





			29 


			Page 4-2, Section 4.1.1, first paragraph, third sentence


			The text states: “The removal of this additional sediment is not necessary to achieve the RAOs, and there is no evidence of reasonably anticipated future uses that would require accommodation through deepening of the FNC.” This statement of the CPG’s opinion conflicts with EPA’s analysis as documented in the FFS Report, the Proposed Plan, and ROD for the Lower 8.3 Miles of the LPR, and it is not relevant because dredging in the navigation channel is incorporated in the remedy between RM 0 and 1.7. The two sentences beginning with ”The removal of this additional sediment…” should be removed. Further discussion of the navigation channel should reference, or be consistent with, the ROD for the Lower 8.3 Miles of the LPR.


			See General Responses #5 and #6.  The text will be revised accordingly.








			30 


			Page 4-2, Section 4.1.1, third paragraph


			The text notes that “a clean stable surface over the removal areas” will be in place at the end of construction and that this clean surface material would “range in thickness from approximately 6 inches to 3 ft.” Please revise the text to discuss the difference between a 6-inch residual management layer and a 3-foot cap in this section.


			The text will be revised to include a discussion the difference between a management layer and a cap.





			31 


			Page 4-3, Section 4.1.2.2


			Please revise the text to incorporate a treatment option into Dredge Material Management (DMM) Scenario A – Off-Site Disposal for management of dredged materials that may require treatment due to land disposal restrictions (LDRs) or other regulatory disposal requirements or to facilitate beneficial use of contaminated sediments subsequent to treatment.


			A treatment option will be incorporated in DMM Scenario A to address sediments that may be subject to disposal restrictions or to facilitate beneficial use.





			32 


			Page 4-4, Section 4.1.3


			Please revise the text to include analyses to determine whether reactive amendments should be included in the cap design. In addition, the memorandum should investigate whether armoring is required in potential high-scour areas.


			A Cap Design Evaluation was submitted as Appendix G of the Draft FS to EPA on 4/30/15 and will be included with the revised memo.  Appendix G is attached to this RTC.  The final cap design, including the need for and locations of amendments and armoring, will be performed as part of the remedial design.





			33 


			Page 4-4, Section 4.1.4


			Ongoing contaminant sources include both internal sources (e.g., areas of sediment contamination subject to erosion and transport) and external sources (e.g., sediment entering the LPR from above Dundee Dam, and from Newark Bay). Please revise this section to discuss these classes of sources.


			Ongoing contaminant sources are discussed in the RI, and the corresponding section will be referenced here.





			34 


			Page 4-5, Section 4.1.5, first paragraph, second sentence


			The text in line three that refers to baseline monitoring should be changed from post-remediation to pre-remediation.


			The text will be revised.





			35 


			Page 4-5, Section 4.1.6


			In light of EPA’s selected remedy for the lower 8.3 miles of the LPR, the discussion of adaptive management should focus on areas upstream of RM 8.3 where either MNR or targeted remediation is planned. Please revise the text accordingly. 


Furthermore, please revise the third paragraph to allow for adaptive management to be a component of all remedial alternatives. Contrary to CPG’s assertion, adaptive management practices could be implemented for all active remedial alternatives and are explicitly included in the lower 8.3 mile remedy. Adaptive management methods, which are wide-ranging, can always be considered and used to enhance attaining remedial goals sooner, more safely, and/or with lower costs, depending on the circumstances.


			See General Response #2.  The text will be revised.








			36 


			Page 4-7, Section 4.1.8


			CPG should address whether impacts to aquatic habitat will require compensation beyond restoration, e.g., for the temporal loss of natural resources.  


			Remedial activities will be designed to avoid net loss of habitat.  Consideration of compensatory restoration is beyond the scope of the FS.  





			37 


			Page 4-7, Section 4.1.9


			Please provide citation for the projections of sea level rise by researchers at Rutgers University. 


Missing from the description of potential sea level rise in the Passaic River is the additional, inseparable component of expected higher frequency of extreme storm and flooding events. Both sea level rise and extreme storm and flooding events will need to be considered during remedial design. This section should be amended accordingly.


			Citation will be provided.


The text will be revised.





			38 


			Page 4-7, Section 4.1.10


			The Lower 8.3 Miles Responsiveness Summary discusses how EPA identified the depths included in the ROD. Please revise this discussion, removing the CPG’s critique of the 2010 survey and its conclusion that EPA has not provided sufficient basis for the additional dredging in the navigation channel. 


Deauthorization and/or modification of the federal navigational depths in the Lower 8.3 Miles will be addressed during the remedial design phase for OU2.


Please delete Paragraph 3 of Section 4.1.10 (“The USACE has not performed…”) because it is incorrect. This has previously been addressed by EPA in the responsiveness summary of the lower 8.3 mile ROD. For the same reason, the last sentence of paragraph 5 should be deleted (“However, as detailed above…” 


Additionally, the 6th paragraph should be deleted as it is unnecessary, since the lower 8.3 mile ROD will be included as the No Action alternative. 


			See General Response #6.


The CPG disagrees that adequate justification for the reconstruction of the FNC has been provided.  However, it is not relevant to the evaluation of remedies in the upper 9 miles.  This section will be revised to focus on the impact of the presence of the FNC on the set of alternatives to be evaluated.  





			39 


			Pages 4-9 through 4-10, Section 4.1.11.1


			The text describes in length the effects of bridges on remedial measures. EPA acknowledges the challenges associated with bridges within the LPRSA. Please revise the text to discuss management approaches such as the use of low profile barges that can pass beneath bridges and hydraulic transport of dredged materials via pipelines under bridges to lessen the number of required bridge openings that can minimize the effect of bridges and bridge openings on the transport of dredged material and dredging equipment rather than only indicating that remedial activities will be impacted. The memorandum should consider these measures to mitigate the issues as also discussed in the ROD for the Lower 8.3 Miles of the LPR.


			See General Responses #3 and #4.








			40 


			Page 4-12, Section 4.1.11.3


			Many of the constraints described in Section 4.1.11 can be minimized during remedial design through appropriate selection of equipment, development of multiple processing stations, active management of the transport and staging of equipment and dredged material, and development of specifications regarding the timing of dredging and transport activities. Please revise the text accordingly.  Note, construction constraints are typically not considered a “long-term stress” in the nine criteria analysis. These are better described as short term impacts. 


Third and fourth bullets include broad statements referring to frequent bridge openings and “economic, social and environmental impacts” that are not well supported. 


			See General Responses #3 and #4.


The EPA has yet to demonstrate the ability to mitigate many of the constraints that are present in the LPR.


Nevertheless, the text will be revised to clarify further that opportunities exist to mitigate the impact of some of the construction constraints using the approaches enumerated in this comment; these approaches will be evaluated further during remedial design.  


In the nine criteria analysis, the evaluation of construction impacts will be presented in the evaluation of short-term impacts.  For clarity, the phrase “long-term stress” will be modified to read “stress”.


Additional evaluation of short-term impacts of large-scale remedy construction on the environment and surrounding communities was presented in Appendix I of the Draft FS submitted to Region 2 on 4/30/2015 and will be referenced in this section.  Appendix I is attached to this RTC.





			41 


			Pages 4-13 through 4-21, Section 4.2


			Please revise the text to provide additional detail regarding the development of the proposed remedial alternatives. In addition, please develop a larger suite of alternatives followed by screening consistent with EPA guidance. All alternatives (including the no action alternative) should assume that capping and dredging will take place within the lower 8.3 miles of the LPR consistent with EPA’s selected remedy for this portion of the LPR.  Alternatives for the upper portion of the LPR should be developed by considering a range of RALs that achieve a range of SWACs, including at least one alternative that will achieve a protective SWAC or background concentrations immediately following construction. Furthermore, site-specific data should be evaluated to identify the preferred remedial technology/process option in various portions of the river considering contaminant characteristics, sediment characteristics, land and waterway use characteristics, physical characteristics and other relevant information. Please revise the discussion of RALs, the associated target areas for given RAL and the resulting reduction in SWAC to reflect the updates to the CPG's mapping approach once it receives approval from EPA.


Alternative 1 should be “No Action” not “no further action”, or no further remedial action, though it is appropriate to acknowledge the remedy for the Lower 8.3 Miles.  “No Action” typically should not include five year reviews – however, the text can acknowledge that five year reviews will be conducted for the Lower 8.3 Miles, as that is part of the selected remedy. 


			See General Responses #1, #5, and #7.


The development of alternatives will consider site-specific data and information in the identification of preferred remedial technologies and process options for various locations in the river, in the development and application of a range of RALs, and in the preliminary identification of potential staging, processing, and treatment areas.





			42 


			Pages 4-13 through 4-18, Section 4.2.2


			Please revise the text to provide greater justification for the selection of a 500 ng/kg RAL for 2,3,7,8-TCDD and describe the resulting sediment concentrations on a SWAC basis over a range of exposure areas (e.g., site-wide and over 1 RM). A similar analysis should be conducted for other COCs identified based on the results of the baseline human health and ecological risk assessments. The text should provide analysis for the selection of a range of RALs (e.g., SWAC vs. area curves with a range of RALs depicted on the curve). Ultimately, the text should be revised to consider a range of RALs for targeted remediation. 


			See General Response #1.





			43 


			Page 4-14, Section 4.2.2, first full paragraph


			Alternative 2 calls for targeted dredge and cap. However, no basis for the targeted dredge depth of 3 feet is provided. If this depth is to accommodate a 3-foot cap, that should be stated in the text.  In addition, dredging and capping between RM 0 and RM 8.3 will be addressed as part of OU2, so the targeted dredge and cap option should focus on the portion of the LPR upstream of RM 8.3.  Please revise the text to discuss the dredge depths in different areas of the upper portion of the LPR based on consideration of water depth and other factors (e.g., scour potential).


			The text will be revised to provide support for the dredge depths for the alternatives above RM 8.3.





			44 


			Page 4-14, Section 4.2.2, second full paragraph, first sentence


			Dredging and capping between RM 0 and RM 8.3 will be addressed as part of OU2.  Above RM 8.3, some dredging and capping is likely implementable near some structures. Please revise the text to include an allowance for dredging and capping in these areas using specialized equipment and consideration of the removal of certain structures to facilitate the application of capping and dredging technologies.  The added costs associated with capping and dredging in the vicinity of structures should be included in the cost estimate.  


			See General Response #4.


The FS will allow sufficient flexibility to select appropriate equipment to perform dredging near structures.  The selection of specific equipment will be part of the remedial design and/or the implementation process.


For the purposes of the FS, conservative assumptions will be made regarding existing structures and associated engineering constraints and costs.  Appropriate consideration of structural impacts (e.g., dredge offsets or removal) will be made during remedial design. 





			45 


			Pages 4-15 through 4-16, Section 4.2.2.1


			For human health, only risks due to direct contact are discussed here. Please revise this section to discuss the risks associated with fish and shellfish consumption as well. In addition, the development of RALs must be consistent with the results of the RI (including delineation of contamination and contaminant fate and transport modeling), BHHRA and BERA and, as a result, may require revision based on the resolution of EPA comments on these documents.


			The discussion of the development of RALs will be revised to include a range of RALs (See General Response #1) and the discussion of the benefits of the RALs will be revised accordingly.  The discussion referenced in this comment was focused on benefits immediately following construction (e.g., achievement of the direct contact PRG). Longer-term benefits (based on the model projections) such as reduction in fish and crab consumption risk are mentioned in the last paragraph on Page 4-16, and discussed in the evaluation of alternatives.  This distinction of post-construction and longer-term risk reduction will be retained.





			46 


			Page 4-16, Section 4.2.2.1, last bullet


			Please revise the text to provide information regarding incoming particle concentrations at Dundee Dam for other COCs, in addition to 2,3,7,8-TCDD and total polychlorinated biphenyls (PCBs). This information can be used to evaluate recontamination potential and background concentrations.


			The text will be revised to include COC concentrations of sediments entering the LPR over Dundee Dam.





			47 


			Page 4-17, Section 4.2.2.3


			This section should be revised to remove references to the CPG’s Fish Exchange Program. EPA offered in 2014 to discuss and/or evaluate the CPG’s carp management/fish exchange program, but the CPG declined to submit its program for EPA review. Also, any remaining language that references carp as being invasive species should be revised. Carp should be referred to as non-native species.  


			See General Response #10.


The CPG does not agree with the Region’s characterization and chronology associated with the fish exchange or carp management programs. 


Federal and state agencies including the USFWS and more recently NJDEP have identified the common carp as an invasive species.  It remains unclear to the CPG why the Region denies that common carp are an invasive species. 





			48 


			Page 4-19 to 4-20, Section 4.2.3.0


			The discussion of the work below RM 8.3 is largely unnecessary as this will be addressed as part of OU2.  


Last sentence of this section incorrectly refers to the need to modify and/or deauthorize portions of the federal navigation channel as an institutional control.   It is a legal prerequisite for a capping remedy, not an IC. 


			See General Response #6.  Text will be revised to reflect that deauthorization of the FNC is a legal prerequisite for capping and not an IC.





			49 


			Page 4-21, Section 4.2.3.1, second paragraph


			Please provide information regarding the number of dredge plants, production rates, etc. that can be used to determine dredging durations in order to evaluate the durations presented in this memorandum.


			Information supporting the dredging durations was provided in Appendix H of the Draft FS, submitted to EPA on 4/30/15, and will be included with the revised memo.  Appendix H is attached to the RTC.





			50 


			Page 4-21, Section 4.2.4.1, first paragraph, second sentence


			Both Alternatives 3 and 4 state 2.6 million cy of fill and capping material. Please correct one or both of the volumes stated.





			Volumes will be updated.





			51 


			Page 5-1, Section 5


			The entirety of Section 5, which presents the preliminary screening of remedial alternatives, must be revised to reflect changes in the remedial action alternatives.  Remedial action alternatives should focus on a range of RALs and remedial technologies targeting contaminated sediments within the LPR upstream of RM 8.3. All alternatives (including the no action alternative) should assume that capping and dredging will take place within the lower 8.3 miles of the LPR consistent with EPA’s selected remedy for this reach of the LPR.  In addition, the alternatives should be revised to address EPA comments on the screening technical memorandum and revisions to the RI, BHHRA and BERA resulting from EPA comments on these documents.  


			See Introduction and General Responses #1 and #5.





			52 


			Section 5.1 and Section 5.1.1


			Alternative 1 should be “No Action” not “no further action”, or no further remedial action, though it is appropriate to acknowledge the remedy for the Lower 8.3 Miles.  “No Action” typically does not include five year reviews – however, the text can acknowledge that five year reviews will be conducted for the Lower 8.3 Miles, as that is part of the selected remedy.


			See General Response #7.





			53 


			Page 5-1, Section 5.1.1, first paragraph, first sentence


			Please provide further discussion of the mechanism for declines in fish and crab tissue concentrations given the statement about little change in the SWAC.


			Effectiveness evaluation and discussion will be revised following development of the set of remedial alternatives and the approval of the CFT model.





			54 


			Page 5-1, Section 5.1.1, footnote 7


			EPA anticipates that revisions to the CPG's model projections resulting from EPA's review of the CPG's mapping approach, contaminant fate, and bioaccumulation models as presented in the RI may be potentially significant. This document should be revised once EPA has approved the necessary changes to the models and reviewed both the calibration and projection model code, inputs, and results. To date the CPG has not provided the 2014 version of their model projection code, inputs, or results for EPA's review.


			See Introduction. 





			55 


			Page 5-2, Section 5.1.3


			Revise to reflect that there is no cost associated with the No Action alternative.  


			The text will be revised.





			56 


			Page 5-5, Section 5.3.1, Second Paragraph


			Projection runs should extend 30 years past the completion of each remedy, the impact of each remedy on fluxes should also be evaluated over this same period.


			See General Response #9.





			57 


			Page 5-4, Section 5.3.1, Page 5-6 Section 5.4.1


			Please provide further details about the analysis that was done to determine that COCs other than 2,3,7,8-TCDD and Tetra-PCB would decline and approach regional background levels.


			Effectiveness evaluation and discussion will be revised following development of the set of remedial alternatives and the approval of the CFT model, which will include projections for other COCs in addition to 2,3,7,8-TCDD.





			58 


			Page 6-1, Section 6, second paragraph, last two sentences


			The summary states: “A thorough consideration of the primary balancing criteria involves evaluation of cost-effectiveness in the context of differences in the manner and degree to which the alternatives address the remaining primary balancing criteria.  Alternatives that involve “[c]osts that are grossly excessive” compared to their overall effectiveness in comparison to other alternatives may be eliminated from further consideration, as may those that provide “effectiveness and implementability similar to that of another alternative by employing a similar method of treatment or engineering controls, but at greater cost” (40 CFR 430(e)(7)(iii); USEPA 1996).” The overall idea conveyed seems to be preference for less costly alternatives that are judged to similarly achieve the project’s remedial action objectives.  However, long-term, post remedial monitoring and maintenance costs must be considered for alternatives that leave material in place that must be managed in place over time.  Since surface and near surface contaminated sediments are the primary source of unacceptable chemical risks/hazards to human and ecological receptors, use of in-place control measures, particularly for uncapped areas where sediment contamination remains in place, will require development of comprehensive cost estimates for long term (in perpetuity) monitoring and maintenance.


			Noted.  Costs of long-term monitoring and maintenance will be included in the FS cost estimates.
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			No.


			RAE General Comments


			CPG Response 12/2/16





			1 


			The Draft Remedial Alternatives Evaluation Technical Memorandum (memorandum) presents the evaluation of remedial alternatives for the Lower Passaic River Study Area (LPRSA). The memorandum needs to be revised based on EPA-accepted information, evaluations, concepts and conclusions of the remedial investigation (RI), baseline human health risk assessment (BHHRA) and baseline ecological risk assessment (BERA). The RI, BHHRA and BERA are currently being developed and this memorandum may require additional revisions after the three documents are accepted by EPA. 


In addition, the evaluation of any remedial alternatives must reflect EPA’s selected remedy in the Record of Decision (ROD) for the Lower 8.3 Miles of the Lower Passaic River (LPR). This comment set does not include further direction on the remedial action objectives (RAOs) language that was presented in this memorandum. EPA is having further deliberations internally on the RAOs and will provide direction to CPG on the matter at a later date. 


Sections 2.2 through 2.5 and all of Chapter 3 were not reviewed in detail because they present the evaluation of remedial alternatives that need to be revised. Any comments on specific alternatives should be incorporated into a revised evaluation of alternatives.


			See Introduction and General Response #5. 


Per the email from J. LaPoma to R. Law on 10/11/16, EPA has no further direction on the RAOs.





			2 


			The memorandum inconsistently and inappropriately considers the effect of institutional controls. For example, estimates of fish tissue concentrations are included in the evaluations based on assumptions regarding the effectiveness of institutional controls. The effect of institutional controls on risk reduction should be described qualitatively and the limitations on the effectiveness of such institutional controls should be discussed. Please revise the memorandum to eliminate the quantitative reduction in fish tissue levels associated with such institutional controls. 


			See General Response #10.





			3 


			The memorandum evaluates a limited number of alternatives. The memo should be revised to include the evaluation of a range of alternatives that address sediment contamination above RM 8.3. Alternatives should consider a range of remedial technologies and remedial action levels (RALs) for COCs identified based on the results of the baseline human health and ecological risk assessments (which will impact the remedial footprint), and provide a discussion of how these RALS were developed and selected. This will allow for the development of a series of targeted cleanup alternative similar to Alternative 4, provided that sufficient data density exists to properly evaluate such a targeted alternative. This will also allow the long- and short-term effectiveness, cost, and implementability of the alternatives to be properly evaluated in the detailed and comparative evaluation of alternatives in the feasibility study (FS) by better understanding the uncertainties and tradeoffs associated with either a targeted or comprehensive remedial strategy above RM 8.3. It is the purpose of the FS) to evaluate the tradeoffs associated with either approach through the remedy selection factors.


			See General Response #1.








			4 


			Please revise the analyses to clearly state the assumptions used to estimate the remediation timeframes, and ensure that these estimates reflect multiple dredge and/or capping plants operating simultaneously. The text should also be revised to discuss how the estimated 12-week dredging shutdown period was determined, accounting for weather and/or operational delays. The focused feasibility study (FFS) for the lower 8.3 miles assumed dredging to occur for 24 hours a day, 6 days a week, for 32 weeks of the year. 


			See General Responses #3 and #4.


Detailed assumptions for dredge plant operations, production rates, and dredging season were presented in Appendix H of the Draft FS, submitted to EPA on 4/30/15, and will be included with the revised memo.





			5 


			The memorandum makes frequent reference to an adaptive management approach. However, the details of such an approach are not described. Please revise the memorandum to describe the elements of an adaptive management strategy (e.g., interim targets, contingencies, monitoring, etc.) that is specific to each alternative. It should be noted that EPA’s selected remedy for the lower 8.3 miles of the LPR as specified in the ROD contemplates an adaptive management approach during the design and implementation of the remedy.  As a result, the memorandum should be revised to include adaptive management strategies for Alternatives 2, 3, and 4 (and any additional developed Alternatives) as a component of monitored natural recovery (MNR), capping, and dredging activities. 


			See General Response #2.


A discussion of adaptive management and the development and application of interim targets was provided in Appendix E of the Draft FS, submitted to EPA on 4/30/15, and will be included with the revised memo.  Appendix E is attached to this RTC.











			6 


			The memorandum over-emphasizes the impacts of bridges and other infrastructure on implementation of the remedy. While it is appropriate to acknowledge these difficulties during the implementability evaluation, the memorandum should consider measures to mitigate these issues (e.g., the use of low profile barges exist that can pass beneath bridges and hydraulic transport of dredged materials via pipelines under bridges to lessen the number of required bridge openings), as also discussed in the ROD for the Lower 8.3 Miles of the LPR. Also, the memorandum should include the need for coordination with bridge authorities in the analysis. Please revise the memorandum to include discussions of these mitigation measures and associated costs. 


			See General Responses #3 and #4.


While costs of coordination with state and local authorities will be reflected in general manner in indirect cost estimate assumptions for the FS, costs associated with bridge repairs are outside of CERCLA requirements and will not be included in the evaluation of alternatives.








			7 


			The approach used to represent remediation in the CPG's models does not include the release of either solids or organic carbon. Instead, model results from the calibration period were recycled (Draft FS Section 5.2.1). This approach results in a significant overestimate of the impact of residuals proportional to the volume of sediments dredged. As an example, assuming about 40 mg/L of solids in the water column with a concentration of 100 ppt of 2,3,7,8-TCDD, if one adds another 20 mg/L of dredged solids with 800 ppt of 2,3,7,8-TCDD, the resulting concentrations would be 60 mg/L of solids with a 2,3,7,8-TCDD concentration of 333 ppt, but one simply adds the contaminant mass without the solids, the result is 40 mg/L of solids with a 2,3,7,8-TCDD concentration of 500 ppt. The release of solids and organic carbon, and the changes in bathymetry and bed composition associated with remediation must be represented in the model projections in order to make a valid comparison between alternatives. These corrections should be made and the comparisons should be revised accordingly.


			The model will be revised consistent with ongoing discussions between the CPG and EPA.  The final set of FS projection runs will be performed with the EPA-approved version of the CFT model.














			No.


			Page No.


			RAE Specific Comments


			CPG Response 12/2/16





			8 


			Page 1-1, Section 1, third paragraph 


			Please revise the text to describe the ROD and selected remedy for the lower 8.3 miles. 


			The text will be updated to reflect issuance of the ROD for the lower 8.3 miles.





			9 


			Page 1-2, Section 1, second paragraph, second sentence


			Text states: “A key finding of the remedial investigation is that contamination in the sediment, water column, and biological tissue data follows predictable spatial and temporal patterns that reflect the evolution of the river’s sediment deposits, the nature of the sediments, well-understood erosion and deposition and contaminant fate and transport processes, and interactions between the sediment and biota. “ (Emphasis added.)


Remove the term “well understood”. It’s agreed that contaminant patterns have emerged as the RI progressed, particularly above RM 8.3. However, river conditions are highly variable and although some patterns exist, these patterns may not be reliably repeated to the same degree elsewhere in the river, i.e., therefore not “well understood”.


			The CPG disagrees that the patterns are not well understood, based on physical and chemical data collected during the RI, bathymetric surveys, modeling, geomorphological analysis, and consideration of fluvial/estuarine processes.  If it is EPA’s position that patterns of erosion and deposition are not well-understood throughout the river, then it follows that EPA’s selection of a remedy for the lower 8-miles maybe premature and that the effects of erosion, deposition and transport from the upper 9-miles, above Dundee Dam and other areas may impact the lower 8-mile remedy in ways not understood by the EPA.  An expanded discussion of erosion, deposition, sediment stability, and contaminant fate and transport will be presented in the RI and referenced in the FS.  





			10 


			Page 1-2, Section 1, second paragraph, second sentence


			Text states: “To reduce contaminant levels in fish and crab tissue, remediation should focus on reducing contaminant levels in contributing sediments. These are the sediments that are not recovering, have relatively high contaminant concentration in the top few centimeters, and are inhibiting the overall recovery.”  (Emphasis added.)


Remove the word “contributing” and the sentence that follows, beginning with “These are the sediments…”. As currently presented, the characterization and scope of project sediments to be addressed by remedial actions is too limited.  Current site conditions reveal contaminant levels in surface sediments that are several orders of magnitude greater than levels that are risk-based, and considered acceptable for human and ecological receptors. Therefore, it is expected that remedial actions will need to address a larger footprint, than currently conveyed, of sediments considered as “contributing” to unacceptable site risks. Contaminant levels in sediment must be reduced to levels protective of human health and ecological receptors, based on the findings of an Agency-approved project risk assessment and the resulting, derived, PRGs.


			The word “contributing” will be deleted.  The following sentence will be revised per RAE Specific Comment #11.





			11 


			Page 1-2, Section 1, first full paragraph, second to last sentence


			The memorandum states that remediation should focus on reducing contaminant levels in sediments that have relatively high contaminant concentrations in the “top few centimeters.”  The relevant sentence should be revised to read: “These are the sediments that are not recovering, have relatively high contaminant concentrations, and are inhibiting the overall recovery.”  In addition, the word “immediately” should be removed from the following sentence because risks to human health will be reduced gradually over time following remediation due to the disruption of the sediment bed associated with implementation of the remedy. 


			The relevant sentence addressed in the comment will be revised.  The following sentence will be clarified to state that the remediation of sediments driving risk will result in an immediate reduction to exposure and risk, which will continue to decline over time, but that risk reductions during active construction may be limited by disruption of the sediment bed during remedy implementation.





			12 


			Page 1-2, Section 1, last paragraph


			The discussion of phased remediation does not address the impact on cost, schedule, the community, etc., if the initial phase is found not to be protective, leading to additional phases, with additional costs and impacts from repeated mobilizations over time.  Please revise the text accordingly.


			The text will be revised.





			13 


			Page 1-2, Section 1, last paragraph


			All remedial projects, especially the larger, more complex ones such as the LPRSA, are amenable to enhanced implementation through use of adaptive management. EPA’s selected remedy for the lower 8.3 miles of the LPR as specified in the ROD contemplates an adaptive management approach during the design and implementation of the remedy. As a result, the memorandum should be revised to include the elements of an adaptive management strategy (e.g., interim targets, contingencies, monitoring, etc.) that is specific to each alternative. 


			See General Response #2.





			14 


			Page 1-3, Section 1, first paragraph, last sentence


			Remove the full sentence beginning with “Targeted remediation….”.


			The text will be revised to state, “A targeted remedy affords more opportunities for a phased remediation approach than a bank-to-bank remedy.”





			15 


			Page 1-2, Section 1, last paragraph, second sentence


			The text states: “The largest remedial alternatives considered in this evaluation will require decades to construct and a massive commitment of resources to implement.” Please revise the text to temper this statement. There are means available to limit the duration and impact of the remedy (e.g., water quality controls, additional dredge plants to shorten the duration, proper staging of the remedial work), which should be included in the revised remedial alternative evaluations. Please review the entire document to ensure that all such statements are revised and clarified. 


			This text will be revised to state, “Together with EPA’s selected remedy for the lower 8.3 miles, remedial actions for the upper 9 miles will involve significant timeframes for design and construction and a large commitment of resources to implement.  While reasonably conservative assumptions regarding remedy construction and implementation impacts on the community and environment are adopted in this feasibility study, it is also recognized that means to limit the duration and impact of the remedies may be identified and will be fully evaluated during remedial design.”





			16 


			Page 1-3, Section 1.1, entire section


			Remedial alternatives (current list and additional alternatives) to be presented in Section 1.1 must be consistent with EPA’s selected remedy for the Lower 8.3 Miles of the LPR. The scope and description of each alternative must focus on contaminated sediment in the area between RM 8.3 to Dundee Dam.  Each alternative should focus on achieving sediment remedial goals, enhance achieving river-wide surface water and biota remedial goals, and to complement the existing remedial action to be implemented per the ROD for the Lower 8.3 Miles of the LPR.


Per this section, two Dredged Material Management (DMM) options are used: dewatering and transport/disposal in Subtitle C Landfill and a Confined Aquatic Disposal (CAD) facility to be built in Newark Bay. Although CADs in Newark Bay have been used for sediments obtained from other dredging projects in the region, due to the type of and degree of contamination in LPR sediments, potential for opposition should be considered during the evaluation of administrative implementability and state and community acceptance. 


			See General Responses #1 and #5.























The opposition expressed by the state of New Jersey will be discussed and considered in the discussion and evaluation of a CAD facility.








			17 


			Page 2-2, Section 2.1.1.1, bullets


			As discussed in General Comment 1, EPA will provide direction to CPG on this section at a later date.


			Per the email from J. LaPoma to R. Law on 10/11/16, EPA has no further direction on the RAOs.





			18 


			Pages 2-1 through 2-47, Section 2


			The evaluation of protection of human health and the environment and evaluation of residual risks are referenced to “the start of remediation.” These should be evaluated after the completion of remediation. Evaluations from “the start of remediation” lead to invalid estimates that the surficial sediment 2,3,7,8-tetrachlorodibenzodioxin (TCDD) concentrations for Alternative 3 are higher than Alternative 2 since the construction period is longer. The real purpose of the evaluation of protection of human health and the environment should be for the long term, 30 years after completion of remediation and into the future. Please revise the text accordingly


			See General Response #9.  The text will be revised.








			19 


			Page 2-1, Section 2.1.1.1


			Consistent with EPA guidance, the “Overall Protection of Human Health and the Environment” criterion does not take short-term risk into account: “Evaluation of the overall protectiveness of an alternative during the RI/FS should focus on whether a specific alternative achieves adequate protection and should describe how site risks posed through each pathway being addressed by the FS are eliminated, reduced, or controlled through treatment, engineering, or institutional controls. This evaluation also allows for consideration of whether an alternative poses any unacceptable short-term or cross-media impacts” (Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA, Interim Final, EPA/540/G-89/004, October 1988). The text does not specify whether there are unacceptable short-term or cross-media impacts. The impacts during construction and implementation should be evaluated under “Short-Term Effectiveness” (Section 2.1.2.3). Please revise the text accordingly.


			The CPG seeks clarification of this comment and refers the EPA to the boldface text in its comment.  The guidance states explicitly that any unacceptable short-term or cross-media impacts may be taken into account in the evaluation of overall protectiveness of human health and the environment.  





			20 


			Page 2-2, Section 2.1.1.1, Performance Metrics


			Please revise the text to evaluate the proposed metrics both at T = 0 (immediately following construction) and at T = 30 years. This will help to demonstrate the tradeoffs between active remediation and natural recovery.


			See General Response #9.  The text will be revised.








			21 


			Page 2-3, Section 2.1.1.1, PRGs


			PRGs are not selected for tissue because tissue is not remediated. 


Please remove references to site-specific PRGs (SSPRGs) based on “realistic human health exposure assumptions and scenarios developed using site-specific information.” This appears to be a reference to risk assessment that CPG conducted on its own which utilized their own assumptions about fish consumption, cooking loss, etc. The CPG cannot rely on SSPRGs developed through that process, based on a document that EPA did not approve and which utilizes exposure factors that they were directed by EPA not to use. 


Please remove any references to SSPRGs that appear in the detailed and comparative evaluation of alternatives presented in this memo. 


			As stated in the CPG response to comments on the RAO/PRG Technical memorandum, the CPG disagrees with the Region’s contention that sediment and surface water PRGs are more appropriate than tissue-based PRGs for fish consumption risks.  Tissue exposure is the exposure pathway of concern and tissue concentrations reflect integrated uptake into the food web from sediment and surface water.  For that reason, unique PRGs for sediment and surface water cannot be reliably established.  Region 2’s assertion that a tissue-based RBTC cannot be a PRG is surprising and inconsistent with precedents established at other Region 2 large sediment sites.  Tissue-based PRGs have been established in Region 2 RODs addressing contaminated sediments for the Hudson River and Grasse River.


Reference to the SSPRGs will be removed although the CPG stands behind its Site-Specific HHRA which presented a realistic and CERCLA-compliant assessment of human health risks and the estimated SSPRGs.





			22 


			Page 2-3, Section 2.1.1.1, Interim Targets


			Please revise the text to include further discussion of the use of interim targets in the evaluation of overall protectiveness. For example, how do interim targets fit into an adaptive management strategy? Would additional actions be taken if the interim targets are not met? What is the time frame for achieving the interim targets?


			A discussion of the development and application of interim targets was included in Appendix E of the Draft FS, submitted to EPA on 4/30/15, and will be included with the revised memo.  Appendix E is attached to the RTC.





			23 


			Pages 2-4 through 2-5, Section 2.1.1.1, Protection of Human Health


			Add an evaluation of cancer and noncancer risk for all COCs which are determined by the baseline risk assessment. For polychlorinated biphenyls (PCBs), noncancer risks often drive cleanups because they result in a lower PRG than the 1 x 10-4 cancer risk level.


			The discussion will be expanded to include an evaluation of cancer risks and noncancer hazards for fish and shellfish consumption for human health risk drivers evaluated in the CFT and food web models.





			24 


			Page 2-5, Section 2.1.1.1, Protection of the Environment


			The second bullet refers to the use of 0-2 cm depth interval to evaluate risk to sandpiper. Consistent with the June 28, 2016 letter from Walter Mugdan, EPA Director, Emergency and Remedial Response Division to Dr. Robert Law, the top 15 cm of sediment must be used to represent contaminant concentrations applicable to the biological exposure depth. 


			See General Response #8.








			25 


			Page 2-6, Section 2.1.1.2, second full paragraph


			It is premature to discuss the need for an ARAR waiver for the New Jersey SWQS based on technical impracticability.  A detailed technical evaluation is required to support the need for an ARAR waiver based on technical impracticability. 


			Please see the CPG’s September 6, 2016 responses to Region 2’s comments on the RAO/PRG technical memorandum on the issue of an ARAR waiver for the New Jersey SWQS.  The water column data collected above Dundee Dam during the 17-mi RI shows that concentrations of some COPCs exceed New Jersey Surface Water Quality Standards.  The 17-mile FS will include a technical evaluation to demonstrate the likely need for a TI waiver.  





			26 


			Page 2-6, Section 2.1.1.2, first bullet


			Further clarification regarding fish windows as an ARAR should be provided.  NOAA has not established a specific fish window for the LPRSA.  Rather, fish windows are established on a yearly basis based on watershed and climatic factors.


			This statement is consistent with EPA’s discussion of this fish window (see below) in the lower 8-mile ROD.  Please clarify what “further clarification” should be provided.


The Region’s lower 8-mile ROD Responsiveness Summary states on page 265 (H.4.3) “based on comments and a review of fish windows recommended by NJDEP and NOAA’s National Marine Fisheries Service during the Tierra Phase 1 Removal and RM 10.9 Removal work, EPA adjusted the fish window to 17 consecutive weeks, anticipated to occur from about March 1st to June 30th.”   The Region has anticipated in its lower 8-mile ROD schedule that NMFS will recommend fish windows that will restrict dredging activities during certain times of the year, and therefore it is important for the FS to recognize this likely restriction.   Fish windows are likely to be developed as the Region’s lower 8-mile ROD states in its ARAR Table from “a fish migration study will be conducted during remedial design and consultation will occur with NMFS and the New Jersey Department of Environmental Protection (NJDEP) regarding fish windows.”





			27 


			Page 2-6, Section 2.1.1.2, first bullet, third sentence


			Please revise the text to present further justification of the 23-week dredging season. The expected timing of winter shutdowns should be discussed since, when combined with the fish migration work window, this will limit dredging operations. It would be reasonable to assume that dredging would take place 6 days a week with 1 day for equipment maintenance and other shutdowns.  


			The assumptions for dredging duration and dredging season were documented in Appendix H of the Draft FS, submitted to EPA on 4/30/15, and will be included with the revised memo.  Reasonable assumptions were made based on lessons learned from past projects performed on the LPR and professional judgement.  Appendix H is attached to the RTC.





			28 


			Page 2-6, Section 2.1.1.2, first bullet at bottom of page


			The memorandum states that bridge opening notification and timing requirements are ARARs.  Bridge opening notification and timing requirements should not be considered ARARs but should be addressed during the implementability evaluation. EPA does not consider this to be an ARAR 


			It is not clear why EPA does not consider LPR bridge opening notification and timing requirements an ARAR, given that they are specified in the CFR, and consistent with the EPA 1988 CERCLA guidance regarding ARARs: “Other federal and state criteria, advisories, and guidance and local ordinances should also be considered, as appropriate, in the development of remedial action alternatives.”





			29 


			Page 2-7, Section 2.1.1.2, last bullet


			Please revise the text to note that the Off-Site Rule also establishes requirements for any landfill that would accept contaminated sediment.


			The text will be revised.





			30 


			Page 2-8, Section 2.1.2.1, Adequacy and Reliability of Controls 


			Please delete all commentary on bank-to-bank remedial approaches and revise this section to discuss the adequacy and reliability of containment-based capping remedies. This should include an assessment of the long-term effectiveness/reliability of capping and any necessary operation and maintenance (O&M) and monitoring. In addition, please discuss the reliability and adequacy of other institutional controls, such as regulated navigation areas or other waterway use restrictions.


			The text will be revised to be consistent with the remedies under evaluation for the upper 9 miles, including an assessment of the long-term effectiveness/reliability of capping, any necessary operation and maintenance (O&M) and monitoring, and the reliability and adequacy of other institutional controls, such as regulated navigation areas or other waterway use restrictions.





			31 


			Page 2-9, Section 2.1.2.1, first paragraph


			The blanket statement that alternatives based on a phased approach are more likely to be effective is overly broad and should be revised to discuss the potential need for additional cleanup measures that may be required. Any additional cleanup measure will require additional mobilizations, additional costs, and an extended time to attain protectiveness.


			The text will be revised to clarify that phased approaches provide the opportunities to learn and adapt remedial activities to achieve effectiveness, which are not afforded by bank-to-bank approaches.  Text will be added to acknowledge that additional cleanup measures may be needed and that there are costs associated with these measures.





			32 


			Page 2-9, Section 2.1.2.1, second paragraph


			Please revise paragraph to address the challenges associated with asking Congress to deauthorize a channel that is still in use, and that capping within the channel therefore would be at best interim, unless the channel were dredged to the depth needed for reasonably anticipated use.


			See General Response #6.





			33 


			Page 2-10, Section 2.1.2.2


			Please revise the text to discuss the process used to determine whether principal threat waste (PTW) is present at the site. Consistent with EPA guidance (A Guide to Principal Threat and Low Level Threat Wastes, November 1991), PTW includes non-aqueous phase liquid (NAPL) or areas “where toxicity and mobility of source material combine to pose a potential risk of 10-3 or greater.” Consistent with EPA’s sediment remediation guidance (Contaminated Sediment Remediation Guidance for Hazardous Waste Sites, EPA-540-R-05-012, December 2005), the memorandum “should evaluate an alternative that includes treatment” for those areas where PTW exists.


Principal threat wastes are those source materials considered to be highly toxic or highly mobile that cannot be reliably contained or would present significant risk to human health should exposure occur. Based on the high concentrations of highly toxic, persistent and bioaccumulative chlorinated dibenzo dioxins and furans, PCBs and other key contaminants of concern present in the LPRSA, including in the removal areas, the analysis should focus on whether the material can be reliably contained. 


			See General Response #12.





			34 


			Page 2-10, Section 2.1.2.2, last paragraph, second sentence


			The text states: “These technologies are not categorized as treatment under CERCLA, but are consistent with the NCP preference for engineering controls to address low threat wastes and reduction of the mobility and toxicity of COCs.” This sentence implies that contaminated sediments within the LPRSA are low threat waste. Please provide clarification of this statement.


			The text will be revised to clarify that if there are sediments that are classified as low threat wastes, these technologies provide engineering controls.





			35 


			Page 2-10, Section 2.1.2.2, last paragraph, last sentence


			Burial (or containment) does not reduce toxicity. Furthermore, it does not reduce toxicity or mobility through treatment, which is the criterion being discussed in this section. Based on studies to date, burial has not resulted in reaching acceptable, health-based contaminant levels (2016, EPA, FFS ROD). Although MNR in groundwater may represent a steady, predictable, reduction of certain contaminants, for the type and concentrations of contaminants in the sediments of this particular river system, (i.e., subject to sediment scour, resuspension, and other forces), MNR is likely not capable of reliably reducing contaminant mobility and toxicity. To be effective, MNR will need to be bolstered by implementation of other significant, active, remedial actions. Please revise the text accordingly.


			The text will be revised to clarify that MNR does not involve treatment, but that reductions in contaminant mobility may be achieved through burial, and that reductions in toxicity and exposure may be achieved through burial, mixing, and natural attenuation of contaminant concentrations. 


Finally, the EPA’s presumption that MNR can only be effective if “bolstered by other significant, active remedial actions” is over generalized and simply untrue.





			36 


			Pages 2-10 through 2-12, Section 2.1.2.3


			EPA’s policy is to reduce the environmental footprint of the selected alternative, not to consider the environmental footprint in the evaluation of short-term effectiveness. EPA’s Superfund Green Remediation Strategy (September 2010) states: “Green remediation is viewed as a means to enhance remedy protectiveness, not as a disincentive to active remediation processes or an approach that reduces remedy protectiveness.” 


Carbon footprint, in and of itself, is not one of the NCP’s nine criteria used to evaluate alternatives and to select a remedy, and neither is “sustainability.” Energy use, greenhouse gas emissions and resource consumption associated with remedial alternatives are considered part of the NCP’s nine criteria to the extent they give rise to the site-specific impacts, such as would be evaluated under the short-term effectiveness of implementability criteria. 


Please revise this and all similar text accordingly.


			It is unclear why Region 2 is taking the position that energy use, greenhouse gas emissions, and resource consumption are only relevant in the evaluation of the NCP’s nine criteria for remedial alternatives to the extent they give rise to site-specific impacts.  Nothing in the NCP or EPA’s RI/FS guidance restricts the evaluation of short-term effectiveness in this way.  Consumption of energy and other resources and generation of emissions are appropriate to address in the evaluation of the nine NCP criteria to provide relevant information to the public on the impacts and tradeoffs associated with different remedial alternatives, and to provide information on those potential impacts so that they may be mitigated during remedy design and implementation.  The CPG also questions the consistency of Region 2’s position on this issue – which the Region also took in the Responsiveness Summary to the ROD for the lower 8.3 miles of the LPR – with EPA’s mission and priorities.  


Further, the Region’s comment is misplaced with respect to the text it addresses in the technical memorandum.  There is no assertion or implication in the text that carbon footprint, in and of itself, is one of the nine NCP criteria.  The text is appropriate as written and does not need revision.  The CPG requests that EPA withdraw this comment.





			37 


			Page 2-11, Section 2.1.2.3, Community and Worker Protection


			It should be noted in this section, that in addition to quantitative PM10 monitoring and assessment, other types of monitoring may be indicated and performed based on the selected remedial alternative and associated design. It should also be noted that for large projects such as the LPRSA, substantial community engagement will be performed to identify, and plan for the mitigation of, short- term project impacts to the maximum extent possible.  This was successfully performed as part of the Hudson River Project, using Quality of Life Performance Standards (QoLPS).


			PM10 is mentioned in this section because it was the metric selected to evaluate short-term community impacts for the purposes of the FS.  This section is not intended to identify the suite of monitoring activities that may be performed during remedial implementation or present community engagement plans.  Text will be added to indicate that additional community impacts may be monitored.





			38 


			Page 2-11, Section 2.1.2.3, Community and Worker Protection, second paragraph, second sentence


			Contaminant exposure risk to workers participating in remedial activities will be related to the magnitude and duration of construction as well as the concentration in the environmental media being remediated (i.e., the average concentration remediated). The sentence should be revised to: “Potential physical hazards and risks to workers from exposure to contaminants and operational hazards such as light, noise, and air emissions are proportional to the magnitude of remedial construction, contaminant concentrations, and overall construction duration.”


			The text will be revised.





			39 


			Page 2-12, Section 2.1.2.3, first two full paragraphs


			Dredge residuals should be managed through rapid placement of a thin sand cover to minimize exposure to these materials. In addition, best management practices (BMPs) can further minimize the generation of residuals. Please revise the text to include the evaluation of measures to limit and manage residuals, which would improve short-term effectiveness.


			See General Response #11.





			40 


			Page 2-12, Section 2.1.2.3, second paragraph, last sentence


			The memorandum should remove references to specific projects such as the Fox River or the Hudson River and instead state generally that increases in fish tissue concentrations can occur immediately following remedy implementation but then decline over time. 


			It is not clear why EPA is directing that a general statement be made without support, when specific relevant supporting examples are available.  The CPG will not remove the text referring to other sites.








			41 


			Page 2-13, Section 2.1.2.4, Technical Feasibility, last sentence


			The text states: “The effect of key constraints on implementability of an LPRSA remedy (Integral [in prep]) is proportional to the area and volume of materials to be removed and replaced from the river.” It should be clarified in the text that a larger volume or area to be remediated represents greater widespread contaminant conditions necessitating more highly involved remedial actions in order to reach CERCLA-based risk goals. Furthermore, please clarify how dredging a larger volume is less technically feasible, other than it taking longer.


			The text will be revised to clarify that widespread contaminant conditions, which may necessitate more highly involved remedial actions to reach CERCLA-based risk goals, may present greater technical implementability challenges than remedial actions of smaller scope and complexity. 


Larger volumes equate to larger more complex systems for transport, handling, dewatering, and storage of sediments, with inherent technical (and administrative) feasibility challenges. The text will be revised.





			42 


			Pages 2-14 through 2-15, Section 2.1.2.5


			Cost, not “cost effectiveness”, is one of the balancing criteria specified in the NCP.  Although the NCP states that each remedial action selected shall be cost-effective, “cost effectiveness” is not considered in the development, screening, and evaluation of alternatives, but rather during the selection of the alternative. Please revise the text accordingly.


			The text will be revised. 








			43 


			Page 2-14, Section 2.1.2.5, second paragraph 


			The text refers to the “statutory requirements of the NCP,” please revise to “regulatory.” Please make this change throughout the section.  


			The text will be revised.





			44 


			Page 2-14, Section 2.1.2.5, second paragraph, last sentence


			The text quotes the National Contingency Plan (NCP) as follows: “Costs that are grossly excessive compared to the overall effectiveness of alternatives may be considered as one of several factors used to eliminate alternatives (40 CFR 300.430(e)(7)(iii)).” This refers to the screening stage, not the evaluation stage. Please revise the text accordingly.


			The text will be revised.  The FS will address cost-effectiveness in the comparative evaluation of alternatives.





			45 


			Page 2-5, Section 2.2.1, Overall Protection 


			Please remove reference to the five review in Alternative 1. If this refers to the five-year review associated with lower 8.3 mile remedy, please clarify that in the text.


			See General Response #7.





			46 


			Pages 2-15 to 2-47, Sections 2.2-2.5


			This portion of the memorandum requires revision consistent with previous EPA direction to revise and expand the list of alternatives evaluated, and since the evaluations were performed using some site characterization concepts and site evaluation methods not approved by EPA. For example, consistent with the June 28, 2016 letter from Walter Mugdan, EPA Director, Emergency and Remedial Response Division to Dr. Robert Law, the top 15 cm of sediment must be used to represent contaminant concentrations applicable to the biological exposure depth, not the top 2 cm.


			See Introduction and General Responses #1 and #8.





			47 


			Page 2-16, Section 2.2.2


			The no action alternative would not meet chemical specific applicable or relevant and appropriate requirements (ARARs) such as surface water quality standards (SWQS). Action-specific and location-specific ARARs are not triggered since there is no action at any location within the LPRSA under this alternative. Please revise the text to clarify this statement.


			See General Response #7.





			48 


			Page 2-16, Section 2.2.3.1


			The reference to the 30-year projection of a reduction in 2,3,7,8-TCDD SWACs of 29% for the 0 – 2 cm depth interval should be removed since the evaluation will focus on the 0 – 15 cm depth interval.  This is consistent with the June 28, 2016 letter from Walter Mugdan, EPA Director, Emergency and Remedial Response Division to Dr. Robert Law, stating that the top 15 cm of sediment must be used to represent contaminant concentrations applicable to the biological exposure depth.  


			See General Response #8.





			49 


			Page 2-17, Section 2.2.3.2, Adequacy and Reliability of Controls 


			The No Action Alternative should not include monitoring. If this refers to monitoring associated with the lower 8.3 mile remedy, please clarify that in the text.


			See General Response #7.





			50 


			Page 2-18, Section 2.2.5.2


			The no-action alternative should not include monitoring, as that would imply an action. The only monitoring discussed in the no action alternative would be monitoring associated with the actions that have already been performed. Please revise the text to clarify.


			See General Response #7.





			51 


			Page 2-18, Section 2.2.7


			This section of the memorandum discusses the costs of reporting, institutional controls, and agency oversight under the no-action alternative. Discussion of cost is not appropriate here since these costs are associated with the early actions. Please revise the text accordingly.


			See General Response #7.  The text will be revised.





			52 


			Page 2-19, Section 2.3, first full paragraph 


			The fish exchange and carp reduction measures have not been evaluated by EPA. Please update the text accordingly.


			See General Response #10.  The text will be revised. 





			53 


			Page 2-19, Section 2.3.1, first paragraph, fourth sentence


			The text states: “Adaptive management may identify a need for additional actions to be implemented in areas that do not recover within an acceptable time frame.” Please revise the text to provide more detail on specific triggers for additional actions within the proposed adaptive management framework. Specific contingent actions and the effect on overall protection of human health and the environmental of the delay in completing the remedial action should also be described for each alternative evaluated in a revised memorandum. 


			See General Response #2.


A discussion of adaptive management and the development and application of interim targets was included in Appendix E of the Draft FS, submitted to EPA on 4/30/15, and will be included with the revised memo.  Appendix E is attached to this RTC.








			54 


			Page 2-19, Section 2.3.1.1, first paragraph, third sentence


			The text states: “The baseline fish tissue PRG of 4 ng/kg (based on 1×10-4 cancer risks for the RME adult angler) is achieved in approximately 9 years following the start of remediation. The baseline PRG is not achieved in the absence of exposure reduction measures over the 30-year projection period.” This discussion is unclear. It appears that the memorandum incorrectly ties fish tissue concentrations to assumptions regarding the effectiveness of institutional controls (fish consumption advisories and fish exchange programs). The effectiveness of such institutional controls cannot be quantitatively estimated. The memorandum should estimate risk reduction in the absence of institutional controls and the effectiveness of institutional controls should be qualitatively estimated. Please revise the text accordingly. 


			See General Response #10.


The text will be revised to include risk reduction estimates in the absence of institutional controls. 








			55 


			Page 2-21, Section 2.3.2, first paragraph, second sentence


			The text states: “Alternative 2 may require one or more ARAR waivers during and after construction to meet the threshold criterion of compliance with ARARs.” The text should describe which ARARs might require waivers and which waivers would be used. It is assumed that a technical impracticability (TI) waiver might be required for the New Jersey SWQS. However, other potential ARARs should be discussed in this section as well. Please revise the text accordingly.


			The text will be revised to describe which ARAR waivers may be required.





			56 


			Page 2-21, Section 2.3.3.1


			Please revise the first sentence of the first paragraph for consistency with the June 2016 dispute resolution decision. 


The second paragraph refers to exposure reduction measures. Exposure reduction measures such as fish exchange could be viable as short-term risk reduction measure, but is not appropriate to factor into the long-term effectiveness analysis. 


			See General Responses #8 and #10.








			57 


			Page 2-22, Section 2.3.3.2, first paragraph, third sentence


			The text states that “the need for future cap replacement is low.” Please revise the text to provide supporting information for this statement.  


			During remedial design, a detailed capping evaluation will be performed, and a cap will be designed and implemented such that it will be expected to last.  The text will be modified to clarify that the anticipated need for future cap replacement is low.





			58 


			Page 2-22, Section 2.3.3.2, second paragraph, first sentence


			Please clarify that Appendices E and F in the FS are the Conceptual Adaptive Management Plan and Long-Term Performance Monitoring. 


			The text will be revised.





			59 


			Page 2-22, Section 2.3.3.2, second paragraph 


			This paragraph discusses the navigation channel, but it does not distinguish between the reaches that are still in use and those that are expected to be deauthorized as part of the lower 8.3 mile remedy. Revise the text accordingly.


			See General Response #6.








			60 


			Page 2-23, Section 2.3.3.2, last sentence 


			The text says that RAOs will be achieved within 10 years but does not address the schedule for “possible supplemental actions” which would extend the schedule beyond 10 years. Revise the text accordingly. 


			The text will be revised to clarify that, if the projected recovery is not achieved and supplemental actions are determined necessary, the timeframe to achieve RAOs would extend beyond 10 years.





			61 


			Page 2-23, Section 2.3.4


			Quantitative estimates of treatment should be provided (e.g., acres, cubic yards [cy], gallons, etc.). Please revise the text to provide assumptions regarding areas where in situ treatment will be used to reduce chemical toxicity and mobility (bioavailability) along with associated costs.


			The text will be revised.





			62 


			Pages 2-24 through 2-25, Section 2.3.5.1


			The text describes the impacts on the community resulting from bridge openings. As commented previously, the memorandum should consider measures to mitigate these impacts (e.g., low profile barges, hydraulic transport, etc.) and include these costs in the analysis. Please revise the text accordingly.


			See General Response #3.








			63 


			Page 2-25, Section 2.3.5.2


			A discussion should be added to mitigate for temporal loss of habitat when the CAD cell is open. This would apply throughout where the CAD is analyzed.


			A discussion of mitigation of temporal loss of habitat when the CAD is open will be added, consistent with the analysis in the lower 8-mile FFS/ROD.





			64 


			Page 2-28, Section 2.3.6 


			Under Implementability, please include a discussion of deauthorization of the navigation channel. 


			See General Response #6.








			65 


			Page 2-28, Section 2.3.7


			Please use EPA guidance value of 7% for discount rate. An alternate rate can be included as a point of comparison. 


			The 7% discount rate is an inappropriate and unrealistic discount rate for current and future projects. The 2016 revision to Appendix C of the OMB guidance[footnoteRef:1] (OMB 2016) suggests real discount rates for projects of various durations, ranging from 0.3% (3 years) to 1.5% (30 years), based on real rates of return for federal treasury notes and bonds. These rates reflect the changes in economic conditions since the publication of the 7% discount rate; over this period interest rates on 20-year treasury bonds and corporate bonds have dropped by 3% to 4% and money market yields have dropped to <0.1%.  Changes in economic conditions since 1993 do not support Region 2’s use of a constant discount rate over the same period.  The use of a 7% discount rate provides misleading information to the public with respect to the true cost of remedial alternatives.  [1:  OMB.  2016.  Circular A-94 Appendix C.  Discount rates for cost-effectiveness, lease purchase, and related analyses.  Revised February 2016.  Available at: http://www.whitehouse.gov/omb/circulars_a094/a94_appx-c.  U.S. Office of Management and Budget.] 



Nevertheless, cost estimates will be provided using a 7% discount rate as directed by EPA and a more realistic discount rate based on current OMB guidance.





			66 


			Page 2-29, Section 2.4, first paragraph 


			Please remove the following: “not a requirement of the LPRSA AOC or under CERCLA” to consider the navigation channel. 


Please note that this comment also applied to Alternative 4 discussion. 


			See General Response #6.  The text will be revised.





			67 


			Page 2-29, Section 2.4.1.1, first paragraph, first sentence


			The text states: “Alternative 3 is not expected to provide overall protection of human health for the entire 17.4mile LPRSA.” If this alternative does not meet the threshold criterion of protectiveness, it should be screened out from further evaluation. Alternative 3 includes bank to bank dredging and capping for RM 0 – 8.3 and is similar to EPA’s selected remedy for the Lower 8.3 Miles of the LPR.  Alternatives should be developed that include a range of remedial options for the upper portion of the LPRSA.  


			See General Response #1.  A set of alternatives that encompass a range of remedial options will be developed and evaluated.





			68 


			Page 2-32, Section 2.4.3.2, second paragraph 


			The second paragraph discusses additional controls and technologies during RD to address sediment contamination in constrained areas. This will be addressed in the RD for the lower 8.3 so it not necessary to address in the FS for the 17.4 miles. 


The need to dredge in the federal navigation channel to address navigation needs is not an institutional control. It is a legal prerequisite to either obtain deuthorization/modification.  Please revise the text accordingly.


			The CPG disagrees. If physical constraints are within remedial action areas in the upper 9 miles, it is appropriate for the CPG to retain a conceptual discussion of alternative controls and technologies in the FS.





The text will be revised.





			69 


			Page 2-39, Section 2.5.1.1, first paragraph, first sentence


			The text states: “Alternative 4 is not projected to provide overall protection of human health during the 30year projection period.” This statement seems to be based on an assumption of a long remedy construction phase. The evaluation should consider appropriate dredging production rates and risk reduction for 30 years following the completion of active dredging and capping within the LPRSA. In addition, the evaluation does not consider the added protection that might be provided by fish consumption advisories as was done for Alternative 2. Please revise the text accordingly. 


			The CPG’s dredging productions rates are based on recent experience from other large environmental dredging projects and are appropriate rates.  


See General Responses #9 and #10.








			70 


			Pages 2-44 through 2-45, Section 2.5.5.3


			The evaluation of the risk reduction associated with Alternatives 3 and 4 does not assume the use of institutional controls.  When the assumption of further risk reduction associated with institutional controls such as fish exchange programs, is removed from the evaluation of Alternative 2 (Tables 2-5, 2-7, and 2-8) the risk reduction is comparable to Alternatives 3 and 4. Because of the additional areas of contamination that will be subject to removal and/or capping under Alternatives 3 and 4, as compared to Alternative 2, further reductions in risk beyond the 30-year time period should be expected. Please revise the text to develop more realistic estimates of dredging and capping production rates and extend the project period to ensure that these effects are appropriately accounted for.


			See General Responses #3, #4, and #9.








			71 


			Page 3-1, Section 3.1.1, second paragraph, last sentence


			The text states: “Alternative 2 was developed by application of the 500 ng/kg RAL for 2,3,7,8-TCDD, which results in achievement of human health and ecological risk-based PRGs for 2,3,7,8-TCDD.” Per Section 2, Alternative 2 meets the direct contact RAO but does not reduce fish tissue concentrations to protective levels. Protectiveness is assumed by quantifying a reduction in tissue levels associated with institutional controls, which is inappropriate. Please revise the text accordingly.


			The text will be revised to reflect the set of RALs and remedial alternatives evaluated and to describe the protection of human health and the environment for each alternative.  Additional protection that may be attained through implementation of institutional controls will be acknowledged but not quantified.





			72 


			Page 3-2, Section 3.1.1, second paragraph after bullets


			Alternative 4 does not include the use of institutional controls. When the assumption of further risk reductions associated with institutional controls is removed from Alternative 2, the resulting risk reduction at 30 years is comparable to Alternative 4. Furthermore, the significant amount of contaminant mass removed from the system under Alternative 4 should improve the effectiveness of Alternative 4 at T > 30 years. Please revise the text accordingly. 


			See General Responses #9 and #10, and RAE Specific Response #71.





			73 


			Page 3-2, Section 3.1.1, footnote 5


			Please clarify in the text why model results are not used to define conditions at the end of remediation similar to other discussions of projected results.


			The revised COC mapping and model results will be used to evaluate the effectiveness of the alternatives.  The text will clarify how evaluations were selected and performed.





			74 


			Page 3-3, Section 3.1.1.1, first paragraph


			Figure 3-2 presents background levels for total PCBs. However, Figure 3-1 does not present background results for 2,3,7,8-TCDD. Please revise the memorandum to provide sediment background estimates for 2,3,7,8-TCDD. These estimates should consider bedded sediment concentrations and suspended sediment particle concentrations upstream of Dundee Dam.


			The background results for 2,3,7,8-TCDD will be presented.





			75 


			Page 3-3, Section 3.1.1.1, second paragraph, last two sentences


			These last two sentences are irrelevant to the meaning of the paragraph. The last two sentences should be deleted.


			The text will be revised.





			76 


			Page 3-3, Section 3.1.1.1, second paragraph, first sentence


			The text states: “Only Alternative 2 (which includes exposure reduction measures) achieves EPA’s target cancer risk range for human exposures to 2,3,7,8-TCDD from fish consumption (Figure 3-3).” Although Alternative 2 is inconsistent with EPA’s selected remedy for the Lower 8.3 Miles of the LPR, the memorandum should provide additional detail regarding the use of fish consumption advisories to reduce risks to human health and evaluate these in a consistent manner between alternatives.   


			See General Responses #5 and #10, and RAE Specific Response #71.








			77 


			Page 3-4, Section 3.1.1.2


			Protection of the Environment: The tissue concentrations are targets, but are not PRGs. Please revise text.


			See RAE Specific Response #21.





			78 


			Page 3-4, Section 3.1.1.2


			Please revise the text to discuss the assumptions regarding water quality controls during dredging. The use of water quality controls such as BMPs to reduce generation of residuals, placement of a thin sand cover as a residual management layer, and the use of silt curtains or sheet pile walls to minimize release of contaminants to the surrounding water column can minimize the flux of contaminants to Newark Bay during implementation of the remedy. 


			See General Response #4.


General assumptions regarding water quality controls will be discussed.





			79 


			Page 3-5, Section 3.2


			It is an oversimplification to state that the balancing criteria weigh effectiveness and cost tradeoffs. There are five criteria that are evaluated individually. Please revise accordingly.


			The text will be revised.





			80 


			Page 3-5, Section 3.2.1.1


			Please revise the text to note that while Alternative 3 includes bank-to-bank remediation downstream of river mile (RM) 8.3, no remediation takes place upstream of RM 8.3. This explains the lower effectiveness of this alternative and demonstrates why additional alternatives that address sediment contamination between RM 8.3 and 17.4 must be developed and evaluated. 


			The text will be revised to describe and compare the revised set of alternatives.





			81 


			Page 3-5, Section 3.2.1.1


			Figures 3-8 and 3-9 show that significant risk reductions for Alternatives 3 and 4 begin after approximately 15 years of remediation. It would be possible to achieve earlier reductions in risk by reducing the remediation period and/or releases of contaminants and residuals during remediation. Please revise the memorandum accordingly. 


			See General Responses #3, #9, and #11.  


The projections will support a comparative evaluation to address the RAO of contaminant migration. 





			82 


			Page 3-6, Section 3.2.1.2 


			Please revise the first paragraph to mention that Alternative 2 might require more work if monitoring does not confirm recovery. Also, Alternative 1 should not include monitoring as it is the no action alternative. Additionally, as previously discussed deauthorization of the navigational channel is not an institutional control. 


			The text will be revised to acknowledge the potential for additional monitoring and other controls if monitoring does not confirm recovery for any of the revised set of alternatives.  


See General Response #7.





			83 


			Page 3-7, Section 3.2.2


			Reduction in Toxicity: The second paragraph discusses resuspension/residuals. This should be addressed in short-term effectiveness. It Is not a basis to assign a “score” for this criterion. Please revise accordingly. 


			The potential impact of residuals will be evaluated under short-term effectiveness.





			84 


			Pages 3-8 to 3-10, Section 3.2.3 


			Global impacts are not addressed under the NCP analysis, only site-specific impacts. Revise the text accordingly.


			See RAE Specific Response #36. 





			85 


			Page 3-14, Section 3.2.5, first paragraph, first sentence


			The text references Table 3-2 which does not include rankings. Please correct this reference to Table 3-1.


			The reference will be corrected.





			86 


			Page 3-16, Section 3.4, second paragraph, third sentence


			The scores stated in the text do not match Table 3-1.


			The text/table will be revised.





			87 


			Figures 3-10 and 3-11


			Please arrange the panels on these figures in river mile order.


			The figures will be revised.
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